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PaGouast mporpamma pa3paboTaHa B COOTBETCTBUH € TPeOOBaHUAMMU:

- OeepabHOrO rOCYIAPCTBEHHOT0 00pa30oBaTeIbHOrO CTaHAapTa Cpe/iHero odiiero odpa3oBaHus,
YTBEpIKJIEHHOTO npHKazoM MunoOpuayku Poccun ot 17 mas 2012 Ne 413 (3aperucTpHpoBaHHOro
MunucrepctBoM 1ocTHIMH Poceniickoii @enepanuu 7 uions 2012, perucrpannonssiii Ne 24480);

- ®denepanbHOro TOCYIAapCTBEHHOr0 06pa3oBaTeNbHOTO CTAaHAApPTA 0  CIIEHATBHOCTH
23.02.07 23.02.07 Texuuueckoe 0OCIyXKMBaHHE M PEMOHT JBUIaTeNeH, CHCTeM M arperaTos
aBTOMOOMIEH  cpeaHero  npoeccHOHANLHOro  o0pasoBaHHs, yTBepxIeHHoro Ilpuxazom
Munobpuayku Poccuu ot 02 wmions 2024 r. Ne 453 (3aperncTpupoBaHHOrO MHHHCTEPCTBOM
foctuin Poccuiickoit @enepaunu 07.08. 2024r., perucrpanuonnslit Ne 79036).

C Y4eTOM:

-  OenepanbHoii  0o0pa3oBaTeNbHOI  NporpamMMel  cpejiHero  obmero oOpa3oBaHMS,
yrBepxkaeHHoii  Ilpukasom MunucrepcrBa npocseutenuss PP ot 18.05.2023 Ne 371
(3apeructpupoBanHoro MunuctepcTBoM toctuimu  Poccmiickoit  @epepamun  12.07.2023,
perucrpaionHblil Ne 74228);

- npuMepHoii pabouyelf mporpammbl 001Ie00pa3oBaTeNbHOM AUCHMIUIMHBL «MaremaTukay s

npodecCHOHANBHBIX 00pa30oBaTeIbHBIX OpraHu3auuii, yrBepkacHHONH Ha 3aceganuu Cosera 1o
OLEHKE COJCp/KaHMs M KayecTBa INPHMEPHBIX padoyHX mporpamM o001eo0pa3oBaTeIbHOIO M
COIMAIBHO-TYMaHUTAPHOr0 IIHKJIOB cpeHero npodeccuonanbHoro odpasopanus, npotoxkon Ne 14
ot 30.11.2022.
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1. OBIIASI XAPAKTEPUCTHUKA OBIIEOBPA3OBATEJBbHOM TUCIIATLIMHBI
OY/1.03 MATEMATHUKA

1.1. Heanb 1 MeCTO JUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM nporpammbl CITIO

Lenn
MAaTEMATUYCCKUX

JUCHHUILINHGI

IMOHSATHUH,

«MaremaThKa»:
TEOpUM WU

po(heCCHOHANBHBIX TUCIUTUIHH.

O6meoOpazoBarenbHas aucuumuimaa OVYJ1.03 Marematuka sBiIseTcs 00s3aTeIbHOM
4acThi0 001Ie00pa3oBaTeNbHOTO 1MKIAa 0Opa3oBartenbHOi nporpammsl CIIO B cooTBeTCTBHHU €
®I'OC CIIO mo cnermumanpHocTH 23.02.07 TexHuveckoe 0OCTy)KUBAaHHE M PEMOHT JBUTATENICH,
CUCTEM U arperatoB aBTOMOOMIICH.

METOJIOB,

obecneueHne IIOHMMAaHUs OCHOBHBIX

HCO6XOIII/IMBIX JUIA OCBOCHHUA

1.2. HnarmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHUIIJINHBI

[Inanupyemsle

pe3yJIbTaThl

OCBOCHU

0011e00pa3oBaTeIbHON  UCIUILIINHBI

onpenenstorcs B cootBerctBuM ¢ PI'OC CITO u Ha ocHoBe ®I'OC COO. Ocoboe 3HAUCHHE
JTUCIUTIIIMNHA uMeeT pu popmupoBanuu u pazsutun OK u T1K.

B pe3ynbraTe 0cBOSHUS NUCUUIUIMHBI O0yYatOIIUICS TOJIKEH:

Ko n
HaMEHOBaHUE
bopmMupyeMbIxX
KOMIIETEHIINH

[ImanrpyemMble pe3ysbTaThl OCBOCHUS JUCLHHUILINHBI

JucuuninmHapHbie

OK 01. Beibupath
CHOCOOBI pelIeHus
3a7a4
npodeccuoHaIbHO
1 IeSTeNbHOCTH
NPUMEHUTETBHO K
pa3IMYHBIM
KOHTEKCTaM

O6mmue
B obaactu  TpyaoBoro
BOCIUTAHUS:
- TOTOBHOCTH K TpYIy,
OCO3HaHUE [IEHHOCTHU
TPYIOJIOOMS,, HMHTEpEeC K
pa3IMYHBIM chepam
npo¢ecCuoHaIbHON
JESITENIbHOCTH, CBSI3aHHBIM C
MAaTeMaTUKOMN 51 ee
MIPUIIOKEHUSMH, yYMEHHE
COBEpIIaTh OCO3HAHHBII
BBIOOp Oynymied mpodeccuu
" peaIn30BBIBATH
COOCTBEHHBIC  JKU3HCHHBIE
TUJTaHBI, TOTOBHOCTB u
CIIOCOOHOCTH K
MaTeMaTHIECKOMY
00pa3oBaHHIO u
caM000pa30BaHUIO Ha
MPOTSHKEHUN BCEH  JKU3HU,
TOTOBHOCTh K aKTHBHOMY
Y4aCTHIO B pelieHnn
MTPAKTUICCKHIX 3a/aq
MaTeMaTH4eCKOn
HaIpPaBICHHOCTH
OBaanenue
M03HABATEJILHBIMH
YHUBEPCAJIbLHBIMHA

Y4eOHbIMU AeCTBUAMMU:
a) 0a3oBble JIOTHYeCKHE

Aareépa W Hayajla MaTeMaTH4eCKOro
aHaju3a:

1) UYwmciaa v BbIYMCIIEHUS:

- OIepPUPOBATH MOHSTUSIMHU:
paloHaIbHOE U JAEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHast M JecATHYHas JpoOb,
MIPOIICHTHI,

- BBINOJIHATh apU(PMETHUYECKHUE OIepaluu
C palMOHAIBHBIMH H JCHCTBUTEIHLHBIMU
YHUCIaMU;

- BBITTOJTHATH pUOIIMKEHHBIC
BBIUUCIICHMUS, UCTOb3Ys npaBuia
OKpYTJICHUS, JIENaTh MPUKUAKY U OLEHKY
pe3ysbTara BIYUCICHUH];

- ONEepUPOBATh TOHITHUSMHU: CTEIEHb C
LEeJIBIM TTOKa3aTesieM, cTaHaapTHas ¢opma
3aMyucy JAEMCTBUTEIBLHOTO YHCIA, KOPEHb
HATypaJbHOH  CTENEHH, HCIOJIb30BaTh
TOIXOISIITY O bopmy 3aIMuCcHu
JNEHCTBUTENBHBIX YHCEN IS peLIeHUs
NPaKTUYECKUX 3a]ad M TPEICTABICHUS
JTAaHHBIX;

- ONEpHUpOBaTH TMOHATHUSAMHU: CHHYC,
KOCHHYC M TaHI'€HC MPOU3BOJIBHOTO YIIIa,
UCIIONIb30BaTh  3alHCh IPOU3BOJIHHOIO
yriaa yepes oOpaTHbIe
TPUTOHOMETpHYECKHE (PYHKLINU;

- ONEpHpOBATh MOHATHIMHU: HATYpaJIbHOE,
L[eJ0€ YHUCIO, WCIOJIb30BaTh MPU3HAKU
JCTUMOCTH IIeNIBIX YHCEeJl, PAa3JI0KEHHE
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AeHCTBHSA:

- BOCIIPUHUMAT,
(dhopMynupoBaTh u
peoOpPa3OBBIBATh CYKICHHUS:
yTBEpAUTEIbHBIC u
OTpUIATENIbHbIC, CTUHUYHEIC,
YacTHBIE u ob1ue,
YCIIOBHBIE;

- BBISBJIATb MaT€MaTHYECKHE
3aKOHOMEPHOCTH,
B3alMOCBSI3U u
npoTuBopeunss B (pakrax,
JTaHHBIX, HAONIOACHUAX U
YTBEPXKACHUSIX, TMpenjaraTh
KpUTEpUU JJIsi  BBISBICHUS
3aKOHOMEPHOCTEMN 51
MPOTHUBOPEUHIA;

- Jenmathb  BBIBOJIBI  C
WCIIOJIb30BaHUEM  3aKOHOB
JOTUKH, JCIyKTHUBHBIX U
WHIYKTUBHBIX
YMO3AKJIHOUYECHUH,
YMO3aKITIOYeHUN o
aHAJIOTUU;

MIPOBOAUTH CaMOCTOSITEILHO
JI0Ka3aTeIbCTBA
MaTeMaTHIeCKHIX
yTBEpXACHUN (MpsMbIE U OT
MPOTUBHOTO),  BHICTPAaUBATh
apryMeHTallul0, MPUBOJIUTH

MpUMEPHl U KOHTPIPUMEPHI,
00OCHOBBIBaTb COOCTBEHHBIE
CYXXIIEHUS U BBIBOJIBI;

- BBIOMpATh CHOCO0 pelIeHus
yueOHOM 3a1aun (CpaBHUBATh
HECKOJIbKO BapHUaHTOB
peuieHus, BBIOMpATh
Hauboyiee MOAXOIAMUN C
y4eTOM CaMOCTOSITEIIEHO
BBIJICTICHHBIX KPUTEPUEB).

0) 0a3oBbI€
uccsae10BaTe/IbCKHe
ACHCTBHSA:

- UCTOJIb30BATH BOIIPOCH! KaK
HUCCIIeI0BATEIbCKUN
WHCTPYMEHT MO3HaHUS,
dbopmynupoBaTh  BOIPOCHI,
¢bukcupyromue
MpOTHBOpEUne,  Mpobiemy,
yCTaHaBJIMBAaTh HCKOMOE H
JAaHHOE, dhopmupoBaTh
THIIOTE3Y, apryMEHTHpPOBATh
CBOIO MTO3UIIMI0, MHEHHE;

4yluclla Ha IPOCThIC
peuieHus 3a1ay;

- ONEepUpOBaTh IOHATUEM:
palrOHaIbHBIM
OIIEpUPOBATh  MOHATHAMMU:
4YuCla, JECATUYHBIE U
Jorapu@Mel;

2) YpaBHEHHUS H HEPABEHCTBA:

- OIEpHUpOBaTh IOHATUAMH: TOXAECTBO,

MHOXHUTCIIN  OJIA

CTENeHb C
MoKa3aTeseM;
norapupm
HATypaJIbHbIC

ypaBHEHHE, HEPaBEHCTBO, 1eJI0E,
panmoHansHoOE, UppaLMOHAIIBHOE
ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPHUYECKOE yPaBHEHHUE;

- BBITIOJIHATh npeoOpa3oBaHus
TPUTOHOMETPUYECKUX  BBIPAKECHUH U

peuiaTb TPUI'OHOMETPHUYCCKUC YPABHCHUA,
- BBIIIOJIHATB HpeO6pa3OBaHI/IH OCIabIX,
panroOHaJIbHbIX n HppaluOHAIbHBIX
Bpra)KCHI/Iﬁ U peUlaTb OCHOBHBIC THIIbI

LEJIbIX, paloOHATBHBIX "
UppaAIMOHATIBHBIX ypaBHEHHUI u
HEPABEHCTB;

- NPUMEHSATh YPaBHEHUS U HEPABEHCTBA
IJid peHICHUA MAaTEMAaTUYCCKHUX 3aJad H
3a/la4 M3 PA3NUYHBIX oOJacTedl HayKu U
pEaTbHOM )KU3HU;

- MOJEIUPOBATh pPEAbHbIE CUTyallUd Ha
SI3BIKE aNreOpbl, COCTaBJIATh BBIPAKEHUS,

ypaBHEHHS, HEPaBEHCTBA 110 YCJOBHUIO
3aJa4d,  HUCCIEel0BaTb  IOCTPOCHHBIE
MOJIET C HCHOJb30BAaHHEM ammapara
anreOpsl;

- TPHUMEHSTh CBOMCTBAa CTENEHHW IS
npeoOpa3oBaHus BbIpa)KEHUH,

OICpHUPOBATH MOHATHUAMU: ITOKA3aTCIIBHOC
YpPaBHEHHE W  HEPABEHCTBO, peELIaTh
OCHOBHBIC THUIIBI IIOKa3aTCJIbHbIX
YPaBHEHUI U HEPABEHCTB;

- BBIITOJIHATh npeoOpa3oBaHUs
BBIPQKEHUH, COAEpKAIIMX JIOTapu(MBbI,
OIICpHUPOBATH IIOHATUAMMU.:
JorapupmMuIecKoe ypaBHEHUE "
HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIbI
JOrapuPpMHUUECKIX ypaBHEHUH u
HEPaBEHCTB;

- HaxoOuTb pElIeHHs  NPOCTEHIINX
TPUTOHOMETPUIECKUX HEPABEHCTB;

- ONepuUpoBaTh MOHATUSIMM: CHUCTEMA
JUHEWHBIX YypaBHEHUM U €€ pEelIeHue,
HCIIOJIB30BaTh CUCTCMY JIMHENHBIX
yYpaBHEHUN Ui pEIIeHUs MPAKTHUYECKUX
3azay;

- HaXOJUTh PEIICHUs MPOCTEUITNX CUCTEM




- IPOBOJUTH CaMOCTOSITEIIBHO
CIUIAHUPOBAHHBIN
JKCIIEPUMEHT, HCCIICI0BAaHUE
10 YCTaHOBJICHUIO
0COOEHHOCTEH
MaTeMaTU4eCKOro
SIBJICHUS,

00BEKTA,
mporiecca,
BBISBJICHUIO  3aBHCHMOCTEH
MEXIY 00BEKTaMH,
SIBJICHUSIMU, TIPOIIECCAMH,

- CaMOCTOSATENBHO
(dbopmynupoBath 0000ICHUS
U BBIBOJBI IO pe3yJibTaTaM
MIPOBEJICHHOTO HAOJIOICHUS,
HCCIIEIOBAHHUS,  OLIEHUBATH
JIOCTOBEPHOCTh TIOJTy4SHHBIX

pe3yabTaTOB, BBIBOJIOB U
00001IEHNI;

- IIPOrHO3MPOBATh
BO3MOXKHOE pa3BHTHE
mporiecca, a TaKXKe

BBIJIBUTATh  TIPEANOI0KEHUS
O €ro pa3BUTUU B HOBBIX
YCIOBUSIX.

OK
Hcnonb3oBath
COBPEMEHHBIE
CpeICTBa IOMCKa,
aHanm3a u
UHTEPIpETaun
uHpopMaluu, U
MH(pOpPMallMOHHbIE
TEXHOJIOTUH  JUId
BBITNIOJTHEHMS 3a]1a4
npodeccuoHaIbHO
U IeATeNbHOCTHU

02.

B o0JacTH HEeHHOCTH
HAYYHOI'O NO3HAHUS:

- c(hOpMHUPOBAHHOCTh
MHPOBO33PEHHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY
pa3BUTHUs HayKu u
OOLIECTBEHHONM  NPaKTHKH,
IMOHMMAaHUE MaTEeMAaTUYECKOU
HayKu KaK cdepsl
YEJIOBEUECKOU JEeSATENbHOCTH,
JTalioB €€  pPa3BUTUS U
3HQUUMOCTU JJI1 Pa3BUTHUSA
[UBWJIA3AIIH, OBJIaJICHUE
SI3IKOM ~ MaTe€MaTUKu |
MaTeMaTUYECKON KYyIbTYypOil
Kak CpeACTBOM TIO3HAHUSA
MHpa, TOTOBHOCTD
OCYUIIECTBJISATh MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JeSITeNIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIIE.
B) YyMeHue padorarb C

YPOBHIO

uHpopmanuein:

- BBISIBJISITD NCUITUTHI
nH(popManuy, MaHHBIX,
HEOOXOAUMBIX IS OTBETA Ha
BONPOC H NI peUICHUsS
3a7a4H;

u COBOKYITHOCTE
YPaBHEHUI U HEPABEHCTB;
3) ®yHkuMu 1 rpauku:
- ONepUpOBaTh MOHATUAMHU: (QYHKLUS,
crocoObl  3amaHusi  (YHKIHH, 00JacTh
ONpeNeeHnsT ¥ MHOXXECTBO 3HAYCHUH
byakuun, rpaduk QYHKIMHA, B3aUMHO
oOpatHble QYHKINU;

- ONepupoBaTh MOHATUSMHU: YETHOCTb U
HEYETHOCTh (YHKIMHM, HYIH (QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

- WUCMONB30BaTh Trpaduku (GYHKIUN IS
pelIeHHs] ypaBHEHU;

- CTpPOUTh M YHTaTh IpadUKu JMHEHHOM
byHKIIH, KBaJpaTHYHOMN byHKIUY,
CTETIEHHOU byHKINN c LEJTBIM
MOKazaresem;

- WUCTONB30BaTh Trpaduku (GYHKIUN IS
WCCIIETIOBAHMUS MIPOLIECCOB u
3aBUCUMOCTEH MpH pPEIICHHH 3a71ad M3
JIpYruX y4eOHBIX MPEeIMETOB U PeabHOU
KU3HH, BBIPAXKATh bopmynamu
3aBHCHUMOCTH MEXKIy BEJIUYUHAMU;

- OIIEPUPOBATH MOHSATHSIMH:
nepuoAnueckas (QyHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH byHKINH, TOYKH
9KcTpeMyMa (yHKIMU, HauOoJblliee W
HaVMEHbIllee 3HAueHUs (QYHKIUM Ha
MPOMEXKYTKE, HCIOJIb30BaTh WX  JUIA
UCCIIEIOBaHMS byHKLIMM,  3a7aHHOMN
rpaduxom;

- ONepupoBaTh
MOKa3aTeIIbHOM,

palrOHAJIbHBIX

MNOHATUAMM:  IpaduKu
jJorapumMuueckon  u
TPUTOHOMETPHUUYECKUX GbyHKIMH,
n300paxkaTb ~UMX HAa  KOOPJAMHATHOMN
IUIOCKOCTH W HCHOJBb30BATh JUIS PELICHUs
YPaBHEHUI U HEPABEHCTB;
- uzobpaxaThb  Ha
IIJIOCKOCTH rpaduxu JIMHENHBIX
ypaBHEHMH M HCIIONB30BaThb MX JUIf
peuIeHusI CUCTEMBI JINHEWHBIX YPaBHEHNH;
- HCIONB30BaTh rpaduku (QyHKIMHA s
WCCIIEIOBAaHMSI TIPOIIECCOB U 3aBUCHUMOCTEH
U3 APYruX y4eOHBIX TUCIHUILINH.

4) Hauana MaTeMaTH4YeCKOro
aHaju3a:

- OIIEpPUPOBATH TOHSATHSIMH:
MOCTIeI0BATENbHOCTD, apu(pMeTHUecKass U
reoMeTpHUEecKasi IPOrPecCHH;

- ONEepUpPOBaATh IMOHATUAMHU: OECKOHEYHO
yOBIBaroIasi FreOMETpUIECcKas Mporpeccus,
CyMMa 0ECKOHEUHO yOBIBatOIIEH
IreOMETPHUYECKON IPOrpeccuu; 3ajaBaTh

KOOPJAMHATHOMU




- BBIOMpaTh WH(MOpPMAIUIO U3
HUCTOYHHUKOB Pa3IMYHBIX
THUIIOB, aHAJIM3UPOBATh,
CHCTEMaTH3HPOBATh u
WHTEPIPETHPOBATH
nH(pOpMAIIHIO Pa3IMUHBIX
BHJIOB u dhopm
MIPECTABIICHHUS;

- CTPYKTYPHPOBATh
nH(GOPMAILNIO, TPEICTABIATH
€ B pazIuuHBIX (opmax,

WLTIOCTPUPOBATH
rpauvecKu;
- OICHMBATh HAJEKHOCTH
nHpopmauu o
CaMOCTOSITEIILHO
chopMyIUPOBAHHBIM
KPUTEPHSIM.
OK 03. | B o0sacTu JAYXOBHO-
[InanupoBaTh ¥ | HPABCTBEHHOI'0
pean30BbIBATh BOCIIUTAHUS:
coOCTBEHHOE - OCO3HaHHWE  JyXOBHBIX
npodeccuoHaNbHO | IIEHHOCTEH POCCUICKOTO
€ W JHMYHOCTHOE | HapoJa, C(HOPMHPOBAHHOCTH
pa3BuUTHE, HPABCTBEHHOTO  CO3HAHUS,
NpEANPUHIMATEND | ITHYECKOTO MIOBEJICHHUS,
CKYIO CBSI3aHHOT'O C MPAaKTUYECKUM
NeSTeTbHOCTh B | IPUMEHEHHEM  JOCTHIKEHHH
npoecCHOHATIBHO | HAYKH U JIeSTENbHOCTBIO
i cdepe, | yu€HOro, 0OCO3HaHUE JTUYHOTO
UCIIOJIb30BaTh BKJIa/1a B MOCTPOEHHE
3HAHUS M0 | yCTOWYUBOTO OYyIyIIETO;
¢buHaHCOBOM Osnagenne YMeHHEM
IrPaMOTHOCTH B | CAMOKOHTPOJISI KAK YaCThI0
Pa3InYHbIX PeryJISITHBHBIX  Y4eOHBIX
JKAU3HEHHBIX aelcTBHIL:
CUTYalHAX - BIIA/IETh HaBbIKaMHU
MO3HABATENbHON pediiekcuun
KaK OCO3HAHHUS

COBEpIIAEMbIX JIEUCTBUUA U
MBICJIUTEIBHBIX  MPOIECCOB,
UX Ppe3yabTaToB, BIIAJCTh
croco0amMM  CaMOIIPOBEPKH,
CAaMOKOHTpPOJISL TIpoliecca M
pe3yibTara peLICHMSI
MaTeMaTHYECKOM 3a/1auu;

- TpeaBHICTh TPYIHOCTH,
KOTOpbIE MOTYT BO3HUKHYTH
OpH  pEmICHHH  3ajadW,
BHOCUTh  KOPPEKTHBBI B
NesITeIbHOCTh Ha  OCHOBE
HOBEIX 00CTOSITCIILCTB,
JTAHHBIX, HaliICHHBIX

ITOCJIEI0BATEILHOCTH Pa3TUIHBIMHU
criocobamus;
- HCITI0JIb30BaTh CBOICTBa

IIOCJIEZIOBATEIbHOCTEN U NPOTPECCHM IS
pElIeHNs] pealbHbIX 3aJad INPUKIAIHOIO
Xapakrepa;

- OIEpUPOBATH IOHATHUAMHU: HEIPEPBHIBHAS
GbyHKIMA, IIPOU3BOHAS ¢byHKIMY,
UCIIOJIb30BAaTh TEOMETPUYECKUAN "
(Gu3NYecKuid CMBICT TPOU3BOAHON JUIs
pellIeHns 3a1a4;

- HaXOAWUTh IPOU3BOAHBIE AIEMEHTAPHBIX

GYHKIMA,  BBIYUCIATH  IPOU3BOJHBIC
CYMMBI, POM3BEACHNS, 94acTHOTO
byHKIM;

- HCIONIb30BaTh  NPOU3BOJHYIO IS

uccienoBaHus QyHKIIMY HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHATH PE3YJIbTATHI
UCCIIEIOBaHMS K TOCTPOEHUIO IPa(hUKOB;

- HCIOJb30BAaThb  INPOU3BOJHYIO  JUIA
HaXOXJIEHUs HAWIydllero peulcHus B
IPUKIAIHBIX, B TOM 4YHUCIE COLUAIbHO-
9KOHOMMUECKHUX, 3a/1a4ax;

- OIEpUPOBATh MTOHATUSIMH:
nepBooOpa3Hasi M MHTErpaj, IOHUMATh
T€OMETPUUYECKUH U (PU3NYECKUN CMBICIT

WHTETpaIa;
- HaXOJIHUTh nepBooOpaszHbIe
JJIEMEHTApPHBIX  (QYHKIWH,  BBIYHCIATH
uHTerpan no  ¢opmyne  HerooToHa-
JleiiOHuma;

- pewmarh NPUKIATHBIE 3aJa4yd, B TOM
YHUClIe  COINHMAILHO-DKOHOMHYECKOTO U
(u3MUecKoro  XapakTepa, CpeACTBAMH
MaTeMaTHYECKOTO aHAIN3a;

5) MHoxkecTBA U JIOTHKA:

- OIICPHUPOBATH IMOHATHAMH: MHOXKCECTBO,
oreparumn HaJ MHOXXECTBAMHU;
HCITIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN ammapaTr Ui ONUCAHUS
pEATbHBIX TIPOIECCOB W SBJICHHM, TpH
pelieHny 3afad U3 JAPYTUX  Y4eOHBIX
MPEIMETORB;

- OMEpPHUpPOBAThH MOHATUSMH: OMpEJeNICHNUE,
TeopeMa, CIIeJICTBHE, JOKAa3aTeIbCTRO.

I'eomerpus

("I'eomerpnueckue ¢urypst u HX
cBoiicTBa'", "U3mepenue
reoMeTpHYeCKHX BeJIHYHH"

- ONepupoBaTh  IMOHATUSAMHU:  TOUKA,

IpsAMas, MI0CKOCTh;
- NPUMEHATb AKCUOMBI CTEPEOMETPUU U
CIENCTBMS U3 HHUX IPU  PELICHUU




OLIMOOK, BBISIBJICHHBIX
TPYIHOCTEN;

- OILICHUBaThb COOTBETCTBHE
pesyiabTara LeNH U
YCIIOBHUSM, OOBSICHATH
NpUYUHBI OJOCTUXKCHUA WA
HEIOCTHKEHHUS PE3YJIbTaTOB
ACATCIIbHOCTH, Haxo4uThb
omMOKy, JaBaTb  OLEHKY

PUOOPETEHHOMY OTIBITY

OK 04.
O dexTuBHO
B3aUMO/ICHCTBOBAT
b U paboraTh B
KOJUICKTUBE "
KOMaH/Ie

B oOaactu ¢usnyeckoro
BOCIIMTAHUS:

- ¢(hOpMUPOBAHHOCTh YMEHUS
MPUMEHSATh MaTeMaTUYeCKHe
3HaHUS B UHTEpecax
310poBOrO0 M 0e30macHOro
obpaza KU3HH,
OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (310pOBOE
nuTaHue, cOaIaHCUPOBAHHBIN
PSKUM 3aHATUH U OT/bIXA,

perynsipHas busnueckas
AKTHUBHOCTb ), (busngeckoe
COBEpPILICHCTBOBAHUE npu
3aHATHUAX CIIOPTUBHO-
03JI0POBUTEIBHOU
JesITebHOCTbIO;

OBianenue YMEHHUSAMH

COBMECTHOM JeATeJbHOCTH:
- TIOHUMAaTh M HCIIOJIH30BaTh
MPEUMYIIIeCTBa KOMaHIHON U
VHJIMBUIYaJIbHOU paboThI
MpH  peHIeHUH  y4eOHBIX
3a1a4, TOpPUHUMATH  IEJb
COBMECTHOM  JESTEIbHOCTH,
IUIAaHUPOBATh ~ OpPraHMU3AIUI0
COBMECTHOMN paboThl,
pacmpenenaTb BHIBI padoT,
JIOTOBApUBATLCS, OOCYKIaTh
nporecc u pe3ynbTaT
paboTel, 00001aTE MHEHUs
HECKOJBKHUX JIOJCH;

- y4acTBOBaTh B TPYIIOBBIX

bopmax paboTHI
(oOcyxnenus, oOMeH
MHEHUM, "MO3roBbIC
mTypMbI" " UHBIE),
BBIMOJIHATE ~ CBOIO  4acThb

paboThl M KOOPAMHUPOBATH
CBOM [JEUCTBHUS C JPYTUMU
YJIeHaMU KOMaH/Ibl,
OIICHUBATh KayeCTBO CBOETO
BKJIaJIa B OOIIMI MPOAYKT 1O

F€OMETPUYECKHX 3a/1a4;
- OIICPpHUPOBATH INOHATUAMU:
NapaJyIeIbHOCTh W IEPHEHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEM;

- KJIaCCU(PUIIMPOBAThH B3aUMHOE
pacIoIOKEHNE MNPSMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE;

- OmICpupoOBaTh MNOHATUAMM: I[ByI‘pElHHBIﬁ

yroj, TpaHd JABYI'PaHHOIO Yyria, peodpo
JBYTPAHHOI'O  YIJIa, JIMHEHWHBIA  yrou
JBYTPaHHOrO  yIyla, TpajycHas Mepa
JIBYTPaHHOIO yIJa;

- OIIEpUPOBAThH HOHSTHAMM:
MHOI'OTPaHHUK, BBIITYKJIBII U HEBBITYKJIbIA
MHOT'OTPaHHUK, JJIEMEHTBI
MHOT'OTpaHHUKa, IIPABUJIbHBIN
MHOT'OTPaHHUK;

- pacno3HaBaTb  OCHOBHBIE  BHJIbI
MHOTOIpaHHMKOB  (MMpaMuja, MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

- KJaccu(uuupoBaTb MHOTOI'PaHHMKH,
BBIOMpAsi OCHOBAHUS ISl KJIACCH(HKAINN
(BBIIYKJIBIE u HEBBIITYKJIbIE
MHOT'OTpaHHUKH, IIpaBUJIbHbIE

MHOTOTPAaHHHMKH, TPSIMbIE M HaKJIOHHBIC
MIPHU3MBI, TapaJUICIICTTUTIEIb);

- ONEepUpPOBATh MOHATHUSAMHU: CEKyIlas
IUIOCKOCTh, CE4€HNE MHOTOTPAHHUKOB,;

-  OOBSICHATH TPHUHIUIBI  TIOCTPOCHUS
CEUEHMH, HCIOIb3ys METOJA  CIENOB;
CTPOUTH CeUeHHMs] ~ MHOTOTPAHHUKOB
METO/IOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIC)
TUTOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX
00BbEMHBIX (Uryp: BHJI CBEpXy, COOKY,
CHH3Y;

- pemlaTb 3aJaud  Ha  HAXOXKICHHE
T€OMETPUUYECKUX BEIUYUH 1O oOpasimam
WIM alNropuTMaM, TNPUMEHss W3BECTHBIC
AQHAJTUTHYECKHE METONbl TIPU PEIIeHUN
CTaHJAPTHBIX MaTeMaTHYeCKHX 3aJad Ha
BBIUMCIIEHUE PACCTOSHUN MEXIy IBYMS
TOYKaMH, OT TOYKU JO MPSIMOM, OT TOUKHU

0 IIJIOCKOCTH, MCKIOY
CKpCHIMBAOIHUMUCA ITPAMBIMU,
- peuaTtb 3aga4un Ha HaXO0XJICHUC

TCOMCTPHUICCKUX BCIUYHUH 110 06pa3uaM
WM ajiroputMaM, HOPHUMCEHAA HW3BCCTHLIC
AHAIIUTUYCCKUC MCETOJAbI IIpU PCUHICHUU
CTaHAAPTHBIX MAaTEMATUYCCKHUX 3aJad Ha

BBIYUCIICHUE YIJI0B MEXIY
CKPCIIMBAOIIMMHUCA HPSIMBIMH, MEXIY
IpsAIMOM u IIJIOCKOCTBIO, MEXKIY

IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB;




KPUTEPHSIM,
cOopMyIHpPOBaHHBIM
y4aCTHUKAMHU
B3aUMOJCHCTBUS.
OsBJaanenue YMeHHEM
CaMOOPraHHU3alUHN KaK
4acThbI0 peryasTHBHbBIX
Y4eOHBIX J1eiiCTBMIi:

- COCTaBJIATH IIJIaH, AJITOPUTM
peleHust 3a1aud, BBIOMPATh
Croco0 pELIeHUus € Yy4eToM

HMEIOIINXCS ~ PEeCypcoB U
COOCTBEHHBIX
BO3MOXKHOCTEH,
apryMeHTHPOBATh u
KOPPEKTHPOBATh  BapHAHTHI
peuieHuii ¢ y4eToM HOBOM
uHpOpMaNny.

OBJ1ageHue yYMeHHeM
CAMOKOHTPOJISAA KaK 4YaCThI0
PEryJASITUBHBIX  Y4eOHBIX
aelcTBHIL:

- BIIAJICTh HaBbIKAMH
MO3HABATENBHON peduexcun
KakK OCO3HAHUS

COBEpIIAEMbIX JIEUCTBUUA H
MBICJIIMTCIIBHBIX  ITPOLECCOB,
UX  Ppe3yiabTaToB, BIAJETh
crocobamMu  caMONPOBEPKH,
CaMOKOHTpPOJISL Iporecca U
pe3ynbraTta pemeHus
MaTeMaTHYeCcKOM 3a/1auu;

- npeaABUACTL TPYAHOCTH,
KOTOpbIE MOTYT BO3HHUKHYTb
npu  pemeHHHd  3ajadd,
BHOCUTb  KOPPEKTHBBI B
NesITeTbHOCTh Ha  OCHOBE
HOBBIX 00CTOSITENbCTB,
JaHHBIX, HaI\/’IJIeHHI)IX
OLINOOK, BBISIBJICHHBIX
TPYJIHOCTEM;

- OIICHHUBaThb COOTBETCTBUE
pe3ynbTaTta e u
YCIIOBHUSIM, OOBICHATH
OPUYUHBI JOCTHKCHUA WA
HEIOCTHXKEHHS PE3YJIbTaTOB
JACATCIIBHOCTH, HaXO0JUThb
omMOKy, JaBaTb  OICHKY
PUOOPETEHHOMY OTIBITY.

OK
OcCylecTBISITh

YCTHYIO
NUCbMEHHYIO

05.

B o00JgacTtm »JcTeTH4ecKkoro

BOCIIUTAHUSA:
- 3CTETUYECKOE OTHOLIEHHUE K
MHUDPY, BKJIIOYas O3CTETUKY

- BBIUMCIATH O00BEMBl M  IUIOIIAAU
MOBEPXHOCTEH MHOTOIPaHHUKOB (TIpH3Ma,
nypamMuja) ¢ T[pUMEHEHHEeM (GopMyII,
BBIUUCIIATH COOTHOILICHUS MEXTY
IUIOILAASIMA  [IOBEpXHOCTEH, oObemMaMu
10TOOHBIX MHOTOTPAHHUKOB;

- ONEepPUPOBATh IMOHATHUAMM: CUMMETPUS B
MPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTb
CUMMETPHUH, LEHTP, OCb U IIJIOCKOCTb
CUMMETpPUU (PUTYPBI;

- U3BIEKaTh, IpeoOpa3oBbIBaTh U
UHTEPOPETHPOBaTh  HHPOPMAIMIO O
IPOCTPaHCTBEHHBIX reOMETPHUECKUX
¢burypax, npeJCTaBICHHYIO Ha YepTeKax U
pHUCYHKaXx;

- TIPUMEHSTHh TeOMEeTpUYecKre (PaKThl IJis
pelIeHus ~ CTepeoOMEeTpUYECKHX  3ajad,
NPEANONarafoIuX  HECKOJIbKO  IIaroB
peLIeHHs, €CIU YCIOBHsS IPUMEHEHHs
3a/laHbl B ABHOU (hopMeE;

- IPUMEHATHh MPOCTEHIINE NpPOrpaMMHBIE
cpeacrtsa U
JIEKTPOHHOKOMMYHHUKAIIMOHHBIE CHCTEMbI
IPY PELICHUH CTEPEOMETPHUECKUX 3a7ay;
- IPUBOAUTH INPUMEPbl MATEMATHUYECKHX
3aKOHOMEPHOCTEH B HPHUPOAEC W IKU3HH,
pacrio3HaBaTh  TPOSIBICHHE  3aKOHOB
Te€OMETPHUH B HCKYCCTBE;

- TPUMEHSTHh TIOJTyYEeHHBIC 3HAHUS Ha
NpaKkTUKE:  aHaJIM3UPOBATh  pealibHbIE
CUTyallud ¥ TPHUMEHATh H3y4YCHHBIC
HNOHATUS B TpoOIlecce IOUCKA pPELIeHUs
MaTeMaTHIeCKU cOopMyITHpPOBaHHON
npoOJjeMbl,  MOJEIUPOBaTh  pealibHbIe
CHUTyallud  Ha  s3BIKE  T€OMETPHH,
UCCIIeIoBaTh IOCTPOCHHBIE MOJEIH C
WCTIOJIh30BaHUEM re€OMETPHUECKUX
MOHATUH M TeopeM, ammaparta aiareopsl,
pemaTh MPaKTHYECKUE 3a]1auH, CBSI3aHHbIC

c HaxO0XJIEHUEM F€OMETPUUYECKHUX
BEJINYWH;

- OMepUpOBaTh MOHATUSIMU:
IUATUHIpUYECKast MMOBEPXHOCTb,
oOpa3yroiue HAITUHAPUYECKOU
MOBEPXHOCTH,  IWIUHAP, KOHHUYECKAs

MOBEPXHOCTh, O00pa3yroIre KOHHYECKON
TMOBEPXHOCTH, KOHYC, chepuyeckas
MTOBEPXHOCTH;

- pacmo3HaBaTh Teya BpalieHus (IHITHHID,
KOHYC, cepa u 1map); oOBSACHATH CIOCOOBI

TOJTYYEHHS TeI BpaIlICHUS;
KJ1accu(UIUpPOBaTh B3alMHOE
pacnojoxeHue chepbl M IUIOCKOCTH;




KOMMYHUKAITHIO

Ha
roCyJapCTBEHHOM
si3pIKe Poccuiickom
denepaunn C
Y4EeTOM
0COOEHHOCTEH
COLIMAJIBLHOTO 5
KYJIbTYPHOTO
KOHTEKCTa

MaTeMaTHIeCKUX
3aKOHOMEPHOCTEH, 0OBEKTOB,
3ajady, pelIeHuH,
paccyXIeHui,
BOCIIPUUMYHUBOCTh K
MaTEeMaTUYCCKHM  acIeKTaM
pa3IMYHBIX BHUJIOB
HCKYCCTBA;

OsBJaanenue YMeHHEM
O0IIEHHsI KAaK  4acTblo
YHHBepCaJbHbIX
KOMMYHUKATHBHBIX
Y4eOHBIX 1efiCTBMIi:

- BOCIIPUHUMATD u

(bopMyIMpOBATh CYXIEHUS B
COOTBETCTBUU C yCIOBHUIMH U
uensMu  oOlIeHus,  SICHO,
TOYHO, T'PAMOTHO BBIPAXKATh
CBOIO TOUKY 3PEHHUS B YCTHBIX
U TNHCbMEHHBIX  TEKCTaXx,
JlaBaTh IIOSICHEHUS 10 XOXIY
pelieHus 3a/1a4u,
KOMMEHTHPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

- B Xome oOcyxaeHus
3aJ1aBaTh BOIPOCHI o
CYILIECTBY o0cyxaaemMoit
TEMBbI, TPOOJIEMBI, perraeMoi
3a/lauM, BBICKA3bIBaTh HJIEH,
HallEJICHHbIE  Ha  IOMCK
pelIeHNs, COTIOCTABIISITh CBOU
CYXKICHHS C CYKICHUSIMHU
JPYTUX YYaCTHHUKOB JHAaJora,

oOHapyKuBaTh pa3iuyhe u
CXOJCTBO TTO3UITNM, B
KOPPEKTHOM dopme
(dhopMynupoBaTh
pasHoriacus, CBOU
BO3PAKCHHS,

- TPEJICTaBIATh PE3YIbTaThl
peteHus 3aaum,
IKCIEPUMEHTA,
WCCIIeIOBAHMS, NIPOCKTA,
CaMOCTOSITENILHO ~ BBIOMpATh
dbopmaT  BBICTYIUIGHHS  C

YUYETOM 33J1au Mpe3eHTALH U
0COOEHHOCTEHN ayAUTOPHH.

OTIEpUPOBATH MTOHSATHSIMH: apoBOH
CEerMEHT, OCHOBaHHE CETMEHTa, BBHICOTa
CEerMEHTa, IIapOBOM CJIOM, OCHOBaHUE
IapOBOIr0 CJIOS, BBICOTA IIAPOBOTO CJIOS,
IapOBOI CEKTOP;

- BBIYUCIIATH O6’b CMBbI 148 IJiomaan
HOBerHOCTeﬁ TEI BpalicHus,
FCOMeTpI/I‘-IeCKI/IX TCI C HpI/IMeHeHI/IeM
(opmyu;

- OIIEpHUPOBATH IIOHSTUSAMU:

MHOTOTPAaHHHK, BIHCAaHHBIH B cdepy u
ONMMCAaHHBI  okoo  cdepsl, cdepa,
BIHMCAaHHAsE B MHOTOTPaHHUK WM TEJO
BpaIlCHHUS;

- BBIUHCIATH  COOTHOIICHHUS — MEXIY
IUIOINAASIMA TIOBEPXHOCTEH M 0OBeMaMu
IMOJOOHBIX TEJI;

- u300pakaTh U3y4aeMble GUIYpbl OT PYKH
¥ C NPUMEHEHHEM TIPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

- BBINOJHATH  (BBIHOCHBIE)  TUIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 0O BEMHBIX
¢dburyp: BHUI cCBepxy, CcOOKy, CHU3Y,
CTPOUTH CEUCHHS TEJI BPALICHHUS;

- U3BJEKaTh, HWHTEPIPETHPOBATH U
peoOpa3oBbIBATH nH(pOpMaLHIO 0
IMPOCTPAHCTBCHHBIX reOMETPHUICCKUX

¢burypax, npeJCTaBICHHYIO Ha YepTeKax U
PUCYHKAX;

- OIEepHUpOBaTh
MIPOCTPAHCTBE;

- BBINOJIHATh
BEKTOPOB,
YMHOXEHUS

IIOHATUEM BEKTOp B
JEUCTBUS  CIIOXKCHUSA
BBIYMTAHUS  BEKTOPOB M
BEKTOpa Ha 4UCIIO,
OOBSACHATh, KakKUMU CBOWCTBAMU OHH
o0ajaroT; IIPUMEHSATH IIPaBUIIO
napajuIeNenuIena;
- OIEepUpOBaTh IOHATUAMH: JAEKAPTOBBI
KOOpPAMHATBl B IIPOCTPAHCTBE, BEKTOD,
MOZYJb BEKTOpPa, PaBEHCTBO BEKTOPOB,
KOOpDAMHATBl ~ BEKTOpPa, Yroid  MEeXAy
BEKTOpPAaMH, CKaJsPHOE IPOU3BEACHUE
BEKTOPOB, KOJUIMHEapHbIE "
KOMILIAHAPHBIE BEKTOPBIL;
- HaxoOuUTb CYMMYy BEKTOpPOB H
IIPOU3BEICHUE BEKTOpa HA YHUCIO, YIroJl
MEXKIY BEKTOpPaMH, CKJISIPHOE
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OK 06. ITposiBiTh
TPaKIaHCKO-
MaTPUOTUYECKYIO
MO3ULIMIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOC
MOBEJICHHE
OCHOBE
TPaAUITMOHHBIX
00I1IeYEIIOBEUYCCKU
X IGHHOCTEH, B
TOM YHCIIe v
y4EeTOM
rapMOHH3aLUU
MEKHALMOHAJIbHBI
X 31
MEXPEJIUTHO3HBIX
OTHOIICHUH,
MIPUMEHSTH
CTaHJaPThHI
AHTUKOPPYILIUOHH
Or0 IIOBEICHUS

Ha

B o0sacTtu rpaxaaHckKoro
BOCIIMTAHMUS:

- c(hOpMHUPOBAHHOCTh
rpak 1aHCKOU MO3ULINU
obOyyaromerocs KaK
AKTUBHOTO U OTBETCTBEHHOTO
YJleHa POCCHICKOro
oOmiecTBa, MPEICTaBICHUE O
MaTeMaTHYECKUX OCHOBAX
(GyHKIIMOHUPOBAHUS
Ppa3IMYHBIX CTPYKTYD,
SIBJICHUH, HpoLELYD
IPaXKJAHCKOTO o0miecTBa
(BBIOOpBI, OMPOCHI B APYToe),
YMEHUE B3aUMOJECICTBOBAThH
c COIMAIbHBIMU
WHCTUTYTaMU B
COOTBETCTBUU c ux
GYHKIIUSMU ¥ Ha3HAUCHUEM;
B obsiacTu
NATPHOTUYECKOI0
BOCIIMTAHMUS:

- c(hOpMHUPOBAHHOCTh
POCCUMCKOM  TpakIaHCKON
WJEHTUYHOCTH, YBAXKEHHUS K
MPOIIJIOMY W  HACTOSIIIEMY
pOCCHUIICKON MAaTEeMaTHKH,
LIECHHOCTHOE OTHOLIEHUE K
JOCTH)KEHHMSIM  POCCHUHCKHUX
MAaTeMaTUKOB U POCCUKUCKOMN
MaTeMaTH4YeCKOI IIKOJIBI,
HCIIOb30BAHUE ATUX
JNOCTH)KEHHM B JTPYTUX
HayKax, TEXHOJIOTHSIX,
chepax S5KOHOMHUKHU

IIPOU3BEICHNE, PacKIIaAbIBaTh BEKTOpP IO
JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

- 3aJaBaTb IIJIOCKOCTb YpPaBHEHHEM B
JIEKapTOBOMI cucreme KOOPJIMHAT;
IOPUMEHATh reoMeTpudeckue (GakThl s
pelIeHHus  CTEpEOMETPUYECKHMX  3ajad,
OpPEANOoNaralolliuX  HECKOJbKO  I1aroB
peuicHud, ¢€ClIu YCIOBUA TNPUMCHCHHA
3aJaHbl B IBHOH Qopme;

- pemarb NpOCTEMIINE TeOMETPUYECKUE
3aJauu Ha IpUMEHEHHE
BEKTOPHOKOOPIAMHATHOI'O METO/Ia;

- pemaTh 3a7ayd Ha JI0Ka3aTeJIbCTBO
MaTEMATHYCCKHUX OTHOIICHUH u
HAaXO0’KJICHUE F€OMETPHUECKUX BEJTUYMH IO
oOpa3uaM WIM aJIropuT™MaM, IPUMEHSS
U3BECTHBIE  METOAbl  IpU  PELICHUU
CTaHAAPTHBIX MATCMATHYCCKUX 3ada4.
BeposiTHOCTH U CTATHCTHKA

- YUTaTh n CTPOUTH T8.6JII/IIH)I u
JAuarpaMmabI;
- OIepUupoBaTb IMOHATHAMMU: cpeanee

apudmernueckoe, MenuaHa, Haubosbliee,
HauMEHBIIIEE 3HA4YEHUE, pa3Max MacCUBa
YHUCJIOBBIX JAHHBIX;

- ONEepUpOBaTh TMOHATUAMH: CIIy4alHbIN

9KCIIEPUMEHT  (OMBIT) M CiIy4aiiHoe
coOsbITHE, 3JIEMEHTapHOe coObITHE
(3meMeHTapHBI  KCXO0J)  CIy4yallHOTO
OTIbITA, HAXOJIUTh BEPOSTHOCTH B OIBITAX C
PaBHOBO3MOYKHBIMHU CITy4aitHBIMH
COOBITUSIMHM, HaXxOIUTb U CpPaBHHUBATH
BEPOSTHOCTH COOBITHH B  W3YyYEHHBIX

CIIy4alHBIX SKCIIEPUMEHTAX;
- HAaXoJuThb U (OPMYIUPOBATH COOBITHS:
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OK 07. | B 06J1acTH 3K0J10TrM4€CKOro
CopelicTBOBATH BOCIIMTAHMUS:
COXPaHEHHUIO - c(hOpMHUPOBAHHOCTh
OKpY’Karollen JKOJIOTUYECKONW  KYJIBTYpHI,
Cpelibl, MMOHUMaHHe BIIUSTHUS
pecypcocOepexeH | COUambHO-IKOHOMUYECKUX
U0,  [PUMEHSTH | MPOIIECCOB HAa  COCTOSIHHE
3HAHUS 00 | MPUPOAHON M  COLHMATIBLHON
U3MEHEHUU Cpelbl, OCO3HaHUE
KJIUMATa, 100aIbHOTO xXapaxkTepa
MIPUHIIMIIBI 9KOJIOTMYECKUX pobiiem,
OEepEKITUBOTO OpUEHTALIMSI HA MPUMEHEHUE
MIPOU3BO/JICTBA, MaTeMaTHYeCKUX 3HAHUM IS
3¢ heKTHBHO pelieHus 3amxad B 00JIacTu
JeiiCTBOBATH B | OKpYXKarouiei Cpesl,
Ype3BBIYAITHBIX IJIAHUPOBAHUE TOCTYNKOB U
CUTYaIUAX OLIGHKM  MX  BO3MOXHBIX
MOCIECTBUI TS
OKpYKaroIlen cpebl;
IK 1.3. | OBnangenue
[IpoBoauTH VHUBEPCATHHBIMUA yIeOHBIMU
PEMOHT U | TO3HABATEIbHBIMU
YCTpaHEHHE JEUCTBUSAMMU:
HEUCIIPaBHOCTEN a) 0a3oBble  JIOTUYECKHE
ABTOTPAHCTIOPTHHI | ICUCTBHUS:
X CpEJICTB ONPENENATh eH
NeSTeTLHOCTH, 3a/1aBaTh

napaMeTpsl U KPUTEPUH HX
JOCTUKEHUS

0) 0a30BbIC
HCCIIEIOBATENLCKUE
JIEUCTBUS:

CITOCOOHOCTE M TOTOBHOCTH K
CaMOCTOSITEILHOMY  TTOUCKY
METOJ0B perieHus
MIPAKTUIECKHIX 3a7ad4,
MIPUMEHCHUIO Pa3IMIHBIX

nepeceyeHue W OOBCAMHEHHE JTaHHBIX

COOBITHH, COOBITHE, TPOTHUBOIIOJIOKHOE
JTaHHOMY COOBITHIO, HOJIb30BaThCS
auarpamMmamu - Diniepa U GopMyIioi

CIIOKCHHSI BEPOSATHOCTEH IPU PEIICHUH
3a/1a4;

- OmIcpupoBaTb IOHATUAMH: YCJIIOBHAA
BCPOATHOCTD, HC3aBHUCHUMBIC CO6LITI/ISI,
HaxXoIuTb  BEPOATHOCTHU C IIOMOIIBIO

IIpaBWJIa YMHOXKEHUS, C TIOMOILBIO JIepeBa
CJIy4aifHOTO OIIBITA;
- TNPUMEHATh KOMOMHATOPHOE IPAaBHUIIO

YMHOXCHHA IIpu PEIICHUA 3aaay,
OICpHUpOBaTh ITOHATUAMU: HCIIBITAHUC,
HC3aBUCHUMBIC HUCIIBITAaHHA, cepusia

WCIIBITAaHUM, yCIEX U HeyAada, HaXOIUThb
BEPOATHOCTH COOBITHI B cepun
HE3aBUCUMBIX MCIBITAHUW JI0 IE€PBOIO
ycliexa, HaXOAUTh BEPOSATHOCTH COOBITHIHA
B CE€pUU UCHBITaHUN beprymun;

- OIEpUpOBaTh IMOHATUSAMU: CilIydailHas
BEJIMYMHA, PACHPENEICHUE BEPOSATHOCTEH,
Juarpamma pacipeleseHus;

- CpaBHHMBATb BEPOATHOCTU 3HAYCHUU
CIIy4allHOM BEJIMUUHBI 110 PACIPEIECICHUIO
WJIY C TIOMOIIBIO THarpamm;

- ONEPUPOBATH MTOHSATHEM
MaTEMaTUYECKOro0 OXKUJAHUsA, MPUBOIUTH
MIPUMEPBI, KaK IIPUMEHSETCSA
MaTEMaTUYeCKOe OXUJAHUE CIIy4aliHOU
BEJIMYMHBl HAXOAWTh  MAaTEMAaTHYECKOE
OKMJIAaHHE II0 JaHHOMY PAaCIPENEIICHHUIO;
HMMETh MPEACTaBICHUE O 3aKOHE OOJIBIINX
4HCell, UMETh IIPEICTABIICHUE 0
HOPMaJIbHOM PAcCIpeAcICHUN.
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METOJ0B ITIO3HAHU,
AHAJIIM3UPOBATL IIOJIYYCHHBIC
B XO0A€ pCHICHUA 3aJdadu

pe3yJIbTaThl, KPUTHUYECKH
OLICHUBATh 170:¢
JIOCTOBEPHOCTb,

IIPOTrHO3UPOBATh HN3MCHCHHC
B HOBBIX YCJIOBUAX;
YMETh IIEPEHOCUTH 3HAHUA B

I103HABATEJIbHYIO "
MIPAKTUYECKYIO o0nactu
KU3HEICSITEIIbHOCTH.
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2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJbHOM JJUCHUILJIAHBI

2.1. TpynoeMKOCTb 0CBOEHUS THCHMUILINHBI

Buj yueOHoi1 padoThI

O0bem B yacax, Bcero

1 cemectp BCEI'O, B T.4.: 80
OcCHOBHOE co/Iep:KaHue, B T.4U.: 80
Jlexmun 27
ITpakTrueckue 3aHATHS 44
Koncynbranun 4
IIpodeccuoHaILHO OPMEHTHPOBAHHOE CO/IeP:KaAHME, B T.4.: 8
Jlekuun 2
[TpakTuyeckne 3aHATHS 6
IIpomeskyTouHnas arrecTtauus B popme IK3aMeHa 5
2 cemectp BCEI'O, B T.4.: 206
OCHOBHOe cO/Iep:KaHue, B T.4.: 201
Jlextum 89
[TpakTHueckue 3aHsTH 112
Kouncynpranumn 0
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE CO/IEPIKAHNE, B T.U.: 50
Jlexumn 16
ITpakTHyeckue 3aHsATH 36
IMpomexyTouHas aTTecTanus B popme IK3aMeHa 5
BCEI'O no aucummniinHe, B T.4.: 286
OcHOBHOE co/iep:KaHue, B T.4U.: 272
Jlexun 116
[IpakTHyeckne 3aHsATHS 156
Koncynbranuum 4
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCP/KAHME, B T.4.: 60
Jlexmun 18
ITpakTHyeckue 3aHsATHS 42
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2.2. TemaTn4yecKuil IJIaH U cOJePKaHUE TUCIHIJIMHBI

HaumeHoBaHME PA3IEIOB 1 TeM Conep:xanue yuedOHOro Mmatepuaia u ¢popMsbl opraHu3anuu aesreJbHoctd | Odbem | @opmupyemble
o0yyaromuxcs 4acoB KOMIIeTeHIIHH
1 cemecTp BCEI'O

Pasznea 1 [loBropenue kypca MaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1 Dens wu 3anauu | OcHOBHOeE co/iep:KaHue Y4eOHOI0 MaTepuaJa 1 OK 01, OK 02,
MaTE€MaTUKHU IIPU OCBOECHUU Lenps u 3amaun MaTeMaTUKU TIPU OCBOCHUU CIIEIUATLHOCTU. ba3oBbie 3HaHUs U OK 03, OK 04,
CHEIHAIbHOCTH. Yucna U | yMEHHs 110 MaTeMaTUKe B IPOPeCCHOHAIbHOM U B IOBCEAHEBHOM NESATEIBHOCTH. OK 05, OK 06,
BBIUMCIICHUS JleiicTBusl Hax  TMOJIOKUTEIBHBIMU U OTPULIATENBHBIMU  YHCIAMH, C OK 07

OOBIKHOBEHHBIMH U JACCATUYHBIMU ApoOsMu. [leiicTBus co cTeneHs Mu, (opMyITbl

COKPAIIEHHOT'O YMHOKECHHS

B ToMm umncie:

Jlexmust Nel 1 OK 01, OK 02,
Tema 1.2 IIpoueHTHbIE OcHoBHOE coaepkaHHe Y4eOHOr0 MaTepuaia 4 OK 03, OK 04,
BBIYUCIICHHSI. Y paBHEHUS U [IpocThie MPOIEHTHI, pa3Hble CIIOCOOBI MX BBIYHCIICHUS. OK 05, OK 06,
HEpaBeHCTBa JIuHeliHble, KBaJIpaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA. OK 07

B ToMm 4ucie:

Jlexumst No2 2

ITpakTnueckoe 3anarue Nel Beruncinenus ypaBHeHHM 2 OK 01, OK 02,
Tema 1.3. OcHoBHoOe coJep:kaHue Y4eOHOro MaTepuaJa 3 OK 03, OK 04,
[TporieHTHBIE BEIYMCICHHS B Bunsl nminockux ¢uryp u ux miomaas. [IpakTuko-opueHTHpOBaHHbIE 337a4M B OK 05, OK 06,
npodeccuoHaNbHBIX 3aa4ax Kypce reOMeTpUH Ha TUIOCKOCTH. OK 07

Bbruucnienne pacctosiHMii W Tuiomaned Ha ImiIockocTH. KonmdecTBeHHBIE

pacy€Thl.

B ToMm yucie:

Jlextmst No3 2

ITpaktruyeckoe 3austue Ne2 ['eomeTpusi Ha IIIOCKOCTH 2 OK 01. OK 02
Tema 1.4 OcHOBHOE cojlep:KaHHe Y1eOHOr0 MaTepuaJja 12 OK 03’ OK 0 4’
Pemenue 3a1ay. BxonHoi | Beruncienus u mpeoOpa3oBaHus. Y paBHEHUS U HEPABEHCTBA. OK 05: OK 06:
KOHTPOJIb I"'eomeTpHst Ha TNIOCKOCTH OK 07

B ToMm 4mncie:

Jlexumst No4 2
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[Ipaktrueckoe 3ansitue Ne3 [IporieHTHBIE BBIYMCIECHUS

[IpakTnueckoe 3anarue Ne4 YpaBHEHUs U HEPABEHCTBA OK 01, OK 02,
Ipaktrueckoe 3ansatre Ne5S CucTeMbl ypaBHEHHI U HEPABEHCTB OK 03, OK 04,
IpodeccHonaaLHO-0PHEHTHPOBAHHOE COIEP/KAHUE OK 05, OK 06,
[IpakTrueckoe 3anstue Nob6 Penienue cucteM ypaBHEeHUN OK 07,IIK 1.3
[IpakTrueckoe 3anstue No7 3a1aun Ha COCTaBJICHUE YPaBHECHUM
Pa3nes 2 Ilpsimble ¥ JIOCKOCTH B pocTpaHcTBe. KoopAMHATHI H BEKTOPHI B IPOCTPAHCTBE OK 01, OK 02,
Tema 2.1. OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaJa OK 03, OK 04,
OCHOBHble noHatua | NMpeamet ctepeomeTpmmn. OCHOBHbIE NOHATMA (TOYKa, NPAMAsA, NIOCKOCTb, OK 05, OK 06,
cTepeomeTpun.  PacrnosnioxeHue | NPOCTPaHCTBO). OCHOBHbIE aKCMOMbI CTepeomeTpun. Mepecekatowmecs, OK 07
NPAMbIX U NJOCKOCTEN napansienbHble U CKPeLMBatoLWMeECs Npamble. Yron mexay npambimu B
npocTpaHcTee. MepneHAnKYNAPHOCTb NPAMbIX. OCHOBHbIE NPOCTPAHCTBEHHbIE
durypbl
B Tom umnciie: OK 01, OK 02,
Jlexiust Ne6 OK 03, OK 04,
OK 05, OK 06,
[MpakTuueckoe 3ansatue Ne§ MNepecekatowmecs, napanienbHole u OK 07
CKpeLLmBatoLLmMecs npamble
Tema 2.2. OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaa OK 01, OK 02,
MNapannenbHOCTb npsamblix, | MapannenbHble Npamaa n NaockocTb. Onpeaenenue. MNpusHak. CBONCTBA. OK 03, OK 04,
NPSAMOM U NIOCKOCTU, NAocKocTen | MapannenbHble nnockocTn. Onpeaenenue. MpusHak. CBoincTea. TeTpasap v ero OK 05, OK 06,
anemeHTbl. Mapannenenunes u ero anemeHTbl. CBOMCTBa NPOTUBOMONOMKHbIX OK 07
rpaHer n guaroHanewn napannenenunesna. NoctpoeHne OCHOBHbIX CeYeHUM
B ToMm umciie:
Jlexumst No7 OK 01, OK 02,
IIpakTuueckoe 3ansatue Ne9 MapannenbHoCTb NPAMbIX, NPAMONA U MOCKOCTMH, OK 03, OK 04,
nNocKocTel OK 05, OK 06,
Tema 2.3. MepneHaukynapHoctb | OcHOBHOeE colepKaHue Y4eOHOro MaTepuaJia OK 07
NPAMbIX, NPAMOM M MNAOCKOCTH, | NepneHanKynapHble npsmble. MapannenbHble Npamble, NepneHANKYAAPHbIE K
NNOCKOCTEM nAockocTu. NMpU3HaK NepneHAMKYAAPHOCTU NPAMOM U NJOCKOCTU
.
[IpakTuueckoe 3anstue NelO MpusHak nepneHaMKyAapHOCTU NPAMOMN U OK 03, OK 04,
OK 05, OK 06,

NAOCKOCTU
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Tema 2.4. T[epneHguKkynap w
HaK/NoOHHaa. Teopema o0 Tpex
nepneHanKynapax

OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaJa

MepneHAMKYNAP U HaKNOHHas. Teopema o Tpex nepneHAMKynspax. yron
MeXay NPAMON 1 NNOCKOCTbIO. Yron Mexay nioCKOCTAMM.
MepneHAMKYNAPHbIE NAOCKOCTU. PAcCTOAHMA B NPOCTPAHCTBE

B ToMm uncJie:

Jlexnusa Ne9

[Ipaktuueckoe 3ansitue Nell Teopema o Tpex nepneHAnKynapax

N

Tema 2.5. KoopanHatel u
BEKTOPbI B NPOCTPAHCTBE

OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaia

[eKapToBbl KOOPAMHATLI B NPOCTPAHCTBE. BeKTopbl B NpocTpaHcTBe. CnoxeHue
M BbluMTaHNE BEKTOPOB. YMHOXeEHMEe BEKTOpPaA Ha uncio. CkanapHoe
npoussegeHne BeKTOPoB. MpocTenwne 3a4aumn B KOopanHaTax

B ToMm uuncie:

Jlexmmg NelO

[IpakTuueckoe 3anstue Nel2 [lekapToBbl KOOPAMHATBLI B NPOCTPAHCTBE

N

Tema 2.6. lMpAmble M NJOCKOCTU B
NPaKTUYECKUX 3aa4ax

OcHOBHOeE coiepxkaHue Y4eOHOIro MaTepHuaJia

B3anmHoe pacnonoxeHue NpambIX B NpocTpaHcTae. MapannenbHoCcTb NpsMmon
M NNOCKOCTH, NapannenbHOCTb NJOCKOCTEN, NEPNEHANKYNAPHOCTb NIOCKOCTEN.
PacnonoskeHue NpsmMbIX M NAOCKOCTEN B OKpYsKatolem mupe (Npupoae,
apXUTEKTYpe, TeXHMKe). PelleHne NpakTMKO-OPUEHTMPOBAHHbIX 3a4a4

B ToMm uncJe:

IIpakTHKO-0pHEHTHPOBAHHOE COJepP/KaAHHE

Jlexnmsga Nell

[Ipaktnueckoe 3ansTue Nel3 B3avmHoe pacnonoxkeHne nNpAambIX B
NPOCTPaHCTBE.

[IpakTuueckoe 3anstue Nel4 MNapannenbHOCTb NPAMOM M NAOCKOCTH,
napannenbHOCTb NJIOCKOCTEN, NePNEHANKYNAPHOCTb NIOCKOCTEMN.

[TpakTrueckoe 3anstue NelS PacnonoxeHune npambix U NJIOCKOCTEN B
OKpy)KatoLlem mupe (Npupose, apxXUTEKTYpe, TEXHUKE)

Tema 2.7 PelwieHue 3agau.

MpaAmble n NNIOCKOCTMH,
KOOpPAMHATbl U BEKTOPbI B
NpPOCTpaHCTBE

OcHOBHOE coiep:KaHNe Y4eOHOr0 MaTepuaJia

PacnonoxeHue NpsmbIX M NJOCKOCTEN B NPOCTPaHcTBe. [epneHaMKynapHOCTb
W NapannenbHOCTb NPSAMbIX U NJOCKOCTEN. [leKapTOBbl KOOPAMHATLI B
npocTpaHcTBe. BekTopbl B npocTpaHcTee. CnoXKeHne 1 BblYMTaHNE BEKTOPOB.
YMHOXeHne BeKTopa Ha Yncno. KoopamHaTbl BEKTopa

OK 07

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07, IIK 1.3.
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B Tom uncie:

Jlexrus Nol2 2
[MpakTuueckoe 3ansarue Nel6. Mpambie U NNOCKOCTU, KOOPAUHATLI U BEKTOPbI B 2
NPOCTpaHCTBE
Pasgen 3. OcHOBbI TpUroHomeTpun. TpUroHoMmeTpruyeckmue GyHKLUUMU. OK 01, OK 02,
Tema 3.1 TpuroHomeTpuueckue OCHOBHOE CO/Iep/KaAHHe Y4eGHOr0 MaTepuaia 3 OK 03, OK 04,
GYHKLMU NPOU3BOLHOTO YrAa, PasmaHHaa mepa yrna. [ToBOPOT TOUKM BOKPYF Hayana KOOPAMHar. OK 05, OK 06,
yncna OnpegeneHne CMHyca, KOCUHYCA, TAHTEHCA U KOTaHreHca. 3HaKu CUHYCa, OK 07
KOCMHYCa, TAHreHCa U KOTaHreHca No YeTBepTAM. 3aBUCUMOCTb MeXay
CUHYCOM, KOCUHYCOM, TAHFEHCOM U KOTAaHIF€HCOM OLHOrO M TOrO e yrna
B Tom umnciie:
Jlexrus Nel3 1
[IpakTuueckoe 3ansarue Nel7 Tpuronomerpuueckue GyHKIUU IPOU3BOIBHOTO 2
ya OK 01, OK 02,
Tema 3.2 OcHOBHble OcHOBHOE coJiepkaHue Yy4eOHOro MaTrepuaja 5) OK 03. OK 04
TPUrOHOMETPUYECKME ToXAeCTBa | TPUroHOMETpUYEecKMe ToxKaecTBa. NMpeobpaszoBaHUA NPOCTeMLLMX OK 05: OK 06:
TPUTOHOMETPUYECKUX BblparKeHWUN. CUHYC, KOCUHYC, TAHTEHC U KOTaHIeHC yrioB OK 07
au-a
B Tom unciie:
Jlexmus Nel4 1
[Ipaktuueckoe 3anstue Nel8 TpuroHomeTpryeckme ToxaecTsa 2
[Ipaktuueckoe 3ansTue Nel9 CMHYC, KOCUMHYC, TAHFEHC N KOTAHIeHC Yr/10B O U - 2
a
Tema 3.3 TpuroHomeTpuyeckue OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 3
bYHKUMN, UX CBOMCTBA U Ob6nacTtb onpeaeneHns U MHOXKeCTBO 3HAYEHUI TPUFOHOMETPUYECKNX
rpaduKkm bYyHKUMR. YETHOCTb, HEYETHOCTb, NEPUOAUYHOCTb TPUFOHOMETPUYECKUX
dyHKUMIA. CBOWCTBA U rpadmKkm GyHKUMIA Y = COS X, Y =Sin X, Y =tg X, Y = ctg X. OK 01, OK 02,
CxkaTue 1 pacTaxeHne rpaduKoB TPUTOHOMETPUYECKUX DYHKLUA. OK 03, OK 04,
MpeobpaszoBaHue rpadmnKoOB TPUFOHOMETPUYECKUX DYHKUMNI OK 05, OK 06,
B Tom unciie: OK 07
Jlexrust Nel5 1
[MpakTuyeckoe 3anstre Ne20 CeoicTa U rpadunku GyHKLMIM Y = COS X, Y = SINn X, 2

y=1g X, y = ctg X
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Tema 3.4 ObpaTHble OcHoOBHOE coepkaHue Y4eOHOIro MaTepHuaJia 3 OK 01, OK 02,
TpUroHomeTpuyeckme GyHKLMm O6paTHble TpUroHomeTpuyeckne dyHKUMK. X cBoiicTBa U rpadukm. OK 03, OK 04,
B Tom unciie: OK 05, OK 06,
Jlexmus Nel6 1 OK 07
MpakTnyeckoe 3aHATMEe Ne 21. O6paTHble TPUTOHOMETPUYECKUE DYHKLUN 2
Tema 3.5 TpuroHomeTpuyeckune OcHoOBHOe coepxkaHue Y4eOHOIro MaTepHuaJia 2
YPaBHEHUA U HepaBEHCTBA YpaBHeHMe COS X = a. YpaBHeHMe Sin X = a. YpaBHeHue tg X = a, ctg X = a.
PelweHne TPUroHOMETPUYECKUX YPaBHEHMIA OCHOBHbIX TUMOB: NPOCTENLINE 85 8;’ 8112 842"
TPUTOHOMETPUYECKMNE YPABHEHUSA, CBOAALLMECA K KBAAPATHbIM., pellaemble OK 05’ OK 06’
Pa3/fIoKEHMEM Ha MHOXUTENU, ogHOopoaHble. MpocTenwme ’OK 07 ’
TPUTOHOMETPUYECKNE HEPABEHCTBA
B ToMm umnciie:
Jlexmus Nel7 1
MpaKTnyeckoe 3aHaTMe Ne 22. PelieHne TPUrOHOMETPUYECKUX YPAaBHEHW 1
OCHOBHbIX TUNOB OK 01, OK 02,
Tema 3.6 PeweHune 3agau. OcHoBHoOe€ cojJiep:kaHHe Y4eOHOro MaTepuaJa 2 OK 03, OK 04,
OCHOBbI TPUTOHOMETPUMU. MNpeobpasoBaHne TPMFOHOMETPUYECKUX BbipaxKeHUI. PelwieHne OK 05, OK 06,
TpuroHomeTpuyeckme GyHKLUN TPUFOHOMETPUYECKUX YPABHEHWUI M HEPABEHCTB B TOM YMC/IE C OK 07
MCNO/Ib30BaHNEM CBOMCTB QYHKLMNI
B Tom unciie:
Jlexrus Nel8 1
MpaKTnueckoe 3aHATMe Ne 22. PelleHne TPUrOHOMETPUYECKMX HEPABEHCTB 1
Kouncyabranus 4
IIpomexyTouHas arrecTanus B popme IK3aMeHa 5
Pasgen 4. MpoussogHaa n nepsoobpasHan PyHKLUUMU
Tema 4.1 MoHAaTume OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 4
npoussogHon. Popmynbl n MpupaweHne aprymeHTa. NMpupaweHune GyHKUMK. 3agaun, npmsogawme K
npasuaa guodepeHUMpoBaHma NOHATUIO Npou3BoaHON. OnpeaeneHme NPOn3BoOL4HON. ANTOPUTM OTbICKAHMA
npounssogHon. Popmynbl anddepeHumposaHma. Mpasuna OK 01, OK 02,
anddepeHUnpoBaHua OK 03, OK 04,
B Tom unciie: OK 05, OK 06,
Jlextmst No16 2 OK 07
MpaKkTnyeckoe 3aHATME No23 . dopmynbl anddepeHuympoBaHua. [lNpasuna 2
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andodepeHUMpoBaHmUA

Tema 4.2 MoHaTHe o
HenpepbIBHOCTU GYHKUUN.
MeTton nHTepsanos

OcHOBHOE co/iep:KaHue Y4eOHOT0 MaTepuaJia

MoHATHe HenpepbiBHOM PyHKLUMKU. CBOICTBA HENpepbiBHON GyHKUMK. CBA3b
MeXAy HeNpepbIBHOCTbIO U anddepeHUnpyeMOCTbiO PYHKLMK B TOUKE.
ANropuT™ pelleHna HepaBeHCTB METO40M MHTEPBAIOB

B Tom uncie:

Jlexnmsa Nel7

MpaKkTnyeckoe 3aHaTve Ne 24. AAropuTM pelleHns HepaBeHCTB METOA0M
WHTEepPBaNoB

Tema 4.3 FTeomeTpUYECKUI U
bM3MYECKMNIA CMbICT MPON3BOAHOM

OcHOBHOeE coiepxkaHue Y4eOHOIro MaTepHuaJia

FeomeTpUYeCcKnii CMbiCn NPOU3BOAHON GYHKLUKU — YIIOBON KOIPOULMEHT
KacaTenbHOM K rpaduKky GyHKLUMM B TOUKe. YpaBHEHME KacaTeIbHOM K rpaduKy
bYHKUMKU. ANTOPUTM COCTaB/IEHUA YPAaBHEHWUA KacaTeNbHOM K rpaduky dyHKLMM

y=f(x)

B ToMm uunciie:

Jlexnnsa Nel8

[IpakTrueckoe 3ansTue Ne25 YpaBHeHWe KacaTenbHOM K rpaduky dyHKUUK

N

Tema 4.4 MOHOTOHHOCTb
dYHKUMKN. TOYKM IKCTPpEMYMa

OcHoBHOE Coi€CpKaHuE yqeﬁﬂoro MaTepuaJia

Bo3spacTtaHue 1 ybbiBaHWe GyHKLMM, COOTBETCTBME BO3PACTaHUA U yYObIBaHUSA
GYHKLMM 3HaKy NPOM3BOAHOM. 3a4a4M Ha MaKCUMYM YU MUHUMYM. AITOPUTM
nccnefoBaHna GyHKUMKM M NOCTPOEHMA ee rpadurKa ¢ MOMOLLbIO MPOU3BOLHOM

B ToMm uuncie:

Jlexnug Nel9

[IpakTuueckoe 3ansTue Ne26 3agayun Ha MaKCUMyM U MUHUMYM

N

[IpakTrueckoe 3anstue Ne27 Anroputm nccnegosaHna GyHKLUKM U NOCTPOEHMUA
ee rpadmka c MOMOLLbIO NPOM3BOAHOM

Tema 4.5 NccneposaHue
YHKUMIM 1 nocTpoeHue rpadmnKos

OcHOBHOE cojiep:KaHNe Y4eOHOro MaTepuaJia

NccnepoBaHue GpyHKLMM HA MOHOTOHHOCTb M NOCTPOEHUE rpaduKkos

B ToMm uunciie:

Jlexmng Ne20

[Ipaktuueckoe 3anstue Ne28 UccnepoBaHme GyHKLUN HA MOHOTOHHOCTb U
nocTpoeHue rpadmnKos

Tema 4.6 Hanbonbluee u

OcHOBHOe cojlep:KaHNe YUeOHOr0 MaTepuaJia

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07
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HaMmeHbLlee 3HavYeHnA GyHKLMK

HaxoxaeHne Hanbonblero U HaMMeHbLIEro 3HaYeHNM GYHKUWUIA, MOCTPOEHUE

rpaduKOB C MCMNONb30BaHMEM annapaTa MaTeMaTMUYeCcKoro aHannsa OK 01, OK 02,
B Tom unciie OK 03, OK 04,
Jlexrmst Ne2 1 2 OK 05, OK 06,
[IpakTuueckoe 3anstue No29 IloctpoeHune rpadmkos ¢ ucnonb3oBaHnem 2 OK 07
annapaTa MaTeMaTM4ecKoro aHaauns3a
Tema 4.7 HaxoxpeHue OcHoBHOE coep:xkaHue Y4eOHOIro MaTepuaJia 6
ONTUMANbHOTO pe3y/ibTaTa IIpodeccuonaibHO-OpHEHTHUPOBAHHOE COJIEPKAHUE OK 01, OK 02,
C MOMOLLbIO NPON3BOAHON HanmeHbluee 1 Hanbonbluee 3HaYEHNE QYHKLNM OK 03, OK 04,
B NPaKTUYECKMX 3a4a4ax OK 05, OK 06,
B ToM umncie:
OK 07,1IK 1.3
Jlexmus Ne22 2
[Ipaktuueckoe 3anstue Ne30 HanmeHbliee n Hanbonblee 3HaueHUe GyHKLMUM 2
[Ipaktuueckoe 3anstue Ne31 HanmeHblee n Hanbonbliee 3HaueHUe GyHKLMUM 2
Tema 4.8 NMepBoobpasHas OcHoBHOe coepxkaHue y4eOHOIro MaTepHuaJia 4
$yHKumK. MNpasuna O3HaKoM/IeHWe C NOHATUEM MHTerpana u nepsoobpasHon ana dyHkumm y=F(X).
HaxXOXAeHusA NepBoobpasHbIx PelweHune 3aaa4 Ha cBA3b NepBOObOPaA3HOM N ee NPOU3BOAHOM, BbIYNCAEHUNE
nepsoobpasHon ana gaHHon dyHKuuK. Tabamua popmyn ona HaxoKaAeHUs
nepBoobpasHbix. M3yyeHne npaBmaa Bbl4MCAEHMA NepBOObpasHOM
B Tom umnciie: OK 01, OK 02,
Jlextmst Ne23 2 OK 03, OK 04,
" OK 05, OK 06,
[Ipaktnueckoe 3ansitue Ne32 PeweHune 3a4a4y Ha CBA3b NepBoobpasHOM 1 ee 2 OK 07
NPOM3BOAHOMN, BblYMCAEHME NePBOOOPA3HOM ANA AAaHHOMN GYHKLUK
Tema 4.9 Nnowagb OcHoBHOeE coep:xkaHue Y4eOHOro MaTepHuaJia 4
KPWBO/IMHEWHOI Tpaneuuu. 3agaumn, NpuBoAALLME K MOHATUIO ONpPeaeIeHHOro MHTerpana — 0 Bbl4UCIEHUN
®opmyna HotoToHa — JlenbHuua naowWwaam KpMBoAMHeENHON Tpaneunn. NMoHATME onpenenéHHOoro MHTerpana.
FeomeTpuyecknii u pU3MYEeCcKMn cMbica onpeaenieHHoro nHterpana. Popmyna
HbtoToHa — J/lenbHMua. PelwweHne 3a4a4 Ha NPUMEHEHWE UHTErpana ans
BblUMCNEHUA PUINYECKNX BENUUYUH U NaOWAAEN
B ToM umncie: OK 01, OK 02,
Jlexuus Ne24 2 OK 03, OK 04,
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[Ipaktuueckoe 3anstue Ne33 PeweHne 3aga4 Ha NpUMEHeHWe MHTerpana gna 2 OK 05, OK 06,
BblUMCAEHUA GUNUECKUX BENMUYUH U NAOLWAaek OK 07
Tema 4.10 PeweHue 3aaau. OcHoBHOe coaepxaHue Yy4eOHOIr0 MaTepHuaJia 4
MpoussoaHas 1 nepsoobpasHas ®opmynbl 1 npasuna guddepeHumnposanma. UccnepgosaHme GyHKLMM C
dyHKUMM. nomoLLbio Npon3sogHoN. Hanbonbluee 1 HaMMeHbLLee 3HAYEHUA QYHKLUN.
BblumcneHune nepsoobpasHoii. [pumeHeHne nepBoobpasHoM
B ToM umncie: OK 01, OK 02,
Jlexums No25 2 OK 03, OK 04,
[Ipaktuueckoe 3ansitue Ne34 BblumcneHve nepsoobpasHoOM. 2 OK 05’0?<K()(7)6’
Pasgen 5. MHOrorpaHHUKU 1 Tena BpaweHus
Tema 5.1 Mpusma, | OcHOBHOE cojep:kaHue YueOHOro MaTepuaJa 6 OK 01, OK 02,
napannenenunes, Ky6, nupamuaa | Ilpusma (HakinoHHas1, npsiMasi, IpaBUiIbHAs) U €€ 21eMeHThl. [lapannenenunen. OK 03, OK 04,
U UX ceYeHMA CaoiicTBa IpAMOYroJbHOro napannenenunena. Ky6. Ilupamuaa u eé smeMeHTsL. OK 05, OK 06,
ITpaBusibHAs NMPAMUIA OK 07,IIK 1.3
B Tom umnciie:
Jlexums No25 2
[Tpaktrueckoe 3anstue Ne35 CpoiicTBa MpsIMOYTOJILHOTO MapajuieTenumnesa. 2
IIpaktuueckoe 3anstue Ne36 Ky0. [Iupamuna u e€ anemenTsl. [IpaBunbHas 2
MpamMuIa
Tema 5.2 MpasunbHble | OCHOBHOE cotep:KaHNe Y4eOHOr0 MaTepuaJia 6
MHOTOTrPaHHUKN B ¥KU3HU Mnowasb NOBEPXHOCTU MHOFOrpaHHMKOB. MNpocTeiie KOMBUHaLMK OK 01, OK 02,
MHOTOrpaHHWKOB. BbluMCNeHNE 3/1eMEHTOB NPOCTPAHCTBEHHbIX duryp (pébpa, SE 82’ SE 82’
AvaroHanw, yrabl). MpaBuabHble MHOFOrPaHHMKM OK 07’ ’
B Tom umnciie:
Jlexmusa Ne26 2
[TpakTrueckoe 3anstue No37 BolumcneHme anemeHTOB NPOCTPAHCTBEHHbIX 2
ouryp (pébpa, graroHanu, yrabi)
[TpakTuueckoe 3anarue Ne37 BolumcneHne snemMeHTOB NPOCTPAHCTBEHHbIX 2
ouryp (pébpa, anaroHanu, yrabl)
Tema 5.3 UnnnHgp, KoHyc, wap n | OCHOBHOE coaep:kaHue Y4eOHOIro MaTepHuaJia 10 OK 01, OK 02,
NX cevyeHuns UnnnHap, KoHnyc, cdepa u wap. OCHOBHble CBOWCTBA MPAMOro KPyroBoro OK 03, OK 04,
UMAMHAPA, MPAMOrO KpYroBOro KOHyca. M3obpaxeHue Ten BpalleHMA Ha OK 05, OK 06,
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nnockoctn. [lpepcrasneHne 06 yceyéHHoOm KoHyce. CeuyeHuA KOHyca
(napannenbHoe OCHOBaHWIO U MPOXOAALULEE Yepe3 BepLINHY), CevyeHus
umnmHgpa (napannenbHo W NepneHAMKYNAPHO OCKM), CeYeHusx Lwapa.
PasBépTKa uMamMHApa U KOHyca

B Tom uncie:

HpO(l)eCCI/IOHaJII:HO-OpI/IeHTI/IPOBaHH()e CoICpPKaHuEe

Jlexnmsa Ne27

[Ipaktuueckoe 3anstue Ne38 LunnHap, KoHyc, chepa u wap.

[Ipaktuueckoe 3anstue Ne38 LunnmHap, KoHyc, chepa u wap.

[Ipaktuueckoe 3anstue Ne38 LunmHap, KoHyc, chepa u wap.

[Ipaktuueckoe 3anstue Ne38 LnnnmHap, KoHyc, chepa u wap.

Tema 5.4 O6bembl
NoBepPXHOCTEN Ten

M naowagu

OcHoBHOE€ CoICpKaHuE yqeﬁﬂoro MaTepuajia

DDINININININ

O6bem npamoyronbHoro napannenenunega. O6vem Kyba. O6bembl NpAMON
npusmMbl U unanHapa. O6bembl NMpaMmuabl M KoHyca. Obbem Wwapa

B ToMm uncie:

Jlexmmsa Ne28

[TpakTuueckoe 3anstue Ne39 O6bembl M NAOWAAM NOBEPXHOCTEN TEN

[IpakTrueckoe 3ansiTue Ne39 O6bembl M NAOWAAM NOBEPXHOCTEN TEN

NIN|IN

Tema 5.5 Mpumepbl cummeTpuin B

npodeccnu

OcHoBHOE ColECpKaHuE yqeﬁﬂoro MaTepuaJia

MoHATME O cMMMeETPUM B NpocTpaHcTee (LEeHTpanbHasn, 0ceBas, 3epKaibHas).
0606LLeHNe NpeacTaBAEHNI O NPaBUIbHLIX MHOTOrPaHHUKax (TeTpasgp, Ky6,
OKTasap, AOAEKasap, MKocasap). Mpumepbl cUMMETPUI B Npodeccum

B ToMm uncJe:

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COCPKAHUE

Jlextmsa Ne29

[TpakTrueckoe 3anstue No40 MNMpumepsl cummeTpuin B npodeccum

[TpakTrueckoe 3anstue Ne40 MNMpumepsl cummeTpuin B npodeccum

[TpakTrueckoe 3anstue Ne40 MNMpumepsl cummeTpuin B npodeccmm

[IpakTuueckoe 3anstue Ned0 NMpumepbl cummeTpuin B npodeccmm

Tema 5.6 PeweHune 3agau.

MHororpaHHuKu
BpaLLeHuA

OcHOBHOE cojlep:KaHie Y4eOHOro MaTepuasa

COINININININ

O6bembl M NaoWaAM NOBEPXHOCTU MHOFOrPaHHUKOB U TeN BpalLeHUs

B ToMm uncie:

Jlekmusa Ne30

OK 07,IIK 1.3

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,IIK 1.3

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07
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[Tpaktrueckoe 3anstue Ned1 IlpeoOpa3zoBanue rpadukoB PyHKITUH 2

[Tpaktuyeckoe 3anstue Ne41 IlpeoOpa3oBanue rpadukoB GyHKIUH 2

[Tpaktrueckoe 3anstue Ned 1 IlpeoOpa3zoBanue rpadukoB GyHKITUI 2
Paspen 6. CreneHn n KopHu. CreneHHas, NoKasatesibHaA U norapudmuyeckan GyHKLUM 8 OK 01, OK 02,
Tema 6.1 CteneHHan OCHOBHOE CO/IepKAHHE Y4eGHOr0 MaTepHaia 6 OK 03, OK 04,
dYHKUMA, ee cBOIiCTBA. MoHATUE KOPHA N-0i1 CTENEHM U3 AeNCTBUTENLHOTO Yncaa. GyHKLMM y=VXN nx OK 05, OK 06,
Mpeobpa3oBaHue BblpaXKeHUM ¢ cBoKcTBa U rpadumkmn. CBOIMCTBA KOpPHA N-0i cTeneHu. NpeobpasosaHue OK 07
KOPHAMM N-0li CTEMNEHU MPPaLMOHANbHbIX BbIParKeHWNM

B Tom unciie:

Jlexmus Ne31 2

Jlexrus No32 2

[Ipaktrueckoe 3anstue Ned2 NpeobpasoBaHue BbiparKeHUM C KOPHAMM N-0M 2

cTenenv OK 01, OK 02,
Tema 6.2 CBoiicTBa CTENEHMU C OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 8 OK 03, OK 04,
paLMOHaNbHbIM U MoHATUE CTeNeHU C paLMOHaNbHbIM NokasaTesieM. CTeneHHble GyHKUUK, UX OK 05, OK 06,
AEeNCTBUTENbHBIM MOKa3aTenem CBOMCTBA U rpadmKm OK 07

B Tom unciie:

Jlexmst No33 2 OK 01, OK 02,

Jlexiust Ne34 2 OK 03, OK 04,

[Tpaktrueckoe 3anstue Ned3 MNoHATHE CTENEHU C PALMOHA/bHBIM NOKa3aTenem 2 OK 05, OK 06,

[Tpaktuueckoe 3anstue Ned3 MNoHATUE CTENEHU C PALMOHA/IbHBIM NOKa3aTenem 2 OK 07
Tema 6.3 PeweHune OcHoBHOE coepkaHHe Y4eOHOr0 MaTepuaia 6
MPPaLMOHANbHbIX YPaBHEHUI PaBHOCMNBHOCTb MPPALMOHANbHbIX YPaBHEHUI. MeToabl UX pelleHnn

B ToMm umciie:

Jlexrust Ne35 2 OK 01, OK 02,

Jlextus No36 2 OK 03, OK 04,

[IpakTrueckoe 3ansitue Ned4 PelweHne MppaunmoHanbHbIX ypaBHEHUM 2 OK 05, OK 06,
Tema 6.4 MokasaTenbHan OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJa 6 OK 07
byHKUMA, ee cBOKCTBA. CreneHb C NPOM3BO/IbHBIM AENCTBUTENIbHBIM NOKa3aTenem. OnpegenexHve
lMoKasaTenbHble ypaBHEHUA U nokasaTeNbHON GYHKLMU N ee CBOMCTBA. 3HAKOMCTBO C NPUMEHEHMEM
HepaBeHCTBa noKasaTtenbHol PpyHKUMK. PelleHne NoKasaTebHbIX YPpaBHEHU METOA0M

ypaBHMBaAHMA NoKasaTenen, MeTogoM BBEAEHMA HOBOM NepemMeHHOIM, OK 01, OK 02,

bYHKLMOHaNbHO-rpadmnyeckum metToaoMm. PeleHne noKkasaTebHbIX
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HepaBeHCTB

B Tom unciie:

Jlexrus No37 2

Jlexmust Ne38 2

[IpakTuueckoe 3anstue Ne45 MNokasatenbHaa PyHKUMA, ee CBOMCTBA. 2
Tema 6.5 Nlorapuédm uncna. OcHoOBHOe coepxkaHue Y4eOHOIro MaTepHuaJia 10
Csoicrtea norapnomos Norapudm umncna. Ceoncrea norapnédmos. Onepauna norapudbmmpoBaHua

B Tom umncie:

Jlexmus Ne39 2

Jlexmus No40 2

[IpakTuueckoe 3anstue Ned46 Jlorapudm uncna. Ceoncrsa norapndmos 2

[IpakTuueckoe 3anstue Ned46 Jlorapudm uncna. Ceoncresa norapnomos 2

[IpakTuueckoe 3anstue Ned6 Jlorapudm uncna. Ceoncrsa norapndmos 2
Tema 6.6 Jlorapudmmyeckasn OcHOBHOE coJiep:kaHue Y4eOHOro MaTepuaJia 6
dYHKUMA, ee CBOMCTBA. Norapudmunuyeckan GyHKUMA 1 ee cBOMUCTBA. MoHATME Iorapndmmnyeckoro
Norapudmnueckne ypaBHeHUA. Onepauma NoTeHUMpPOBaHMA. TPU OCHOBHbIX METOAA peLleHunA
YPaBHEHUSA, HEPaBEHCTBA norapmdmmyecknx ypasHeHUnN: GyHKLMOHANbHO-TpadUyecKknii, metos,

NOTEHUMPOBAHUA, METOA, BBELAEHMA HOBOM NnepeMeHHON. Jlorapudmmyeckme

HepaBeHCTBa

B Tom umnciie:

Jlexums No4 1 2

Jlexrus No4?2 2

[Ipaktuueckoe 3anstue Ned7 Jlorapudmmyeckme ypaBHeHUA, HEPABEHCTBA 2
Tema 6.7 Nlorapudmbl B npupoge | OCHOBHOE coep:KkaHHue Y4eOHOI0 MaTepuaJa 12
N TEXHUKE MpumeHeHune norapudma. Jlorapudmunyeckas cnupans B npupose. Ee

MaTemMaTuyecKmne CBOMCTBA

IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE COAECPKAHUE

B Tom unciie:

Jlexums Ne 42 2

Jlexrus No43 2

Jlextmst No44 2

[IpakTrueckoe 3anstue Ne48 Jlorapndmbl B npupoae 1 TeEXHUKe 2

[IpakTrueckoe 3anstue Ned48 Jlorapndmbl B npupoae 1 TeEXHUKe 2

OK 03, OK 04,
OK 05, OK 06,
OK 07

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,IIK 1.3

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07
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[Ipaktuueckoe 3ansitue Ned8 Jlorapudmbl B npupoae n TexHUKe

Tema 6.8 PeweHune 3agau.
CreneHHadA,noKa3aTe/ibHaA “
norapnommyeckas pyHKUMm

OcHOBHOE co/lep:KaHue Y4eOHOro MaTepuaJa

10

CreneHHasn, NoKasaTeNbHaA U norapudmmyeckas GyHKuun. Pewenmne
ypaBHEHWU

B ToMm uncJe:

Jlexnusa Ned45

Jleknusa Ne46

N

[IpakTuueckoe 3anstue Ne49 CreneHHan,nokasatenbHana n norapudmmyeckas
dYHKUMM

[IpakTuueckoe 3anstue Ne49 CreneHHan,nokasatenbHana U norapudmmyeckas
dYHKUMM

[Ipaktuueckoe 3anstue Ned9 CreneHHasn,nokasaTenbHaa u norapudmmnyeckas
dYHKUMM

Pa3gen 7. dnemeHTbl TEOPUU BEPOATHOCTEH U MaTeMaTUUYECKOM CTaTUCTUKU

Tema 7.1 CobbiTne, BEpOATHOCTb
cobbITnA. CnoxeHue u
YMHOXEeHMEe BepOoATHOCTEN

OcHOBHOeE coiep:xkaHue Y4eOHOro MaTepHuaJia

CoBMeCTHble U HECOBMECTHble CObbITUA. Teopembl 0 BEPOATHOCTU CYMMbI
cobbITMIA. YCNOBHAA BEPOATHOCTb. 3aBUCUMbIE M HE3AaBUCKMMbIE COBbITUSA.
Teopembl 0 BEPOATHOCTU NPOM3BEAEHMA CODLITUIA

B ToMm unce:

Jlexmust Ned7

Jlexnnsa Ne48

Jlexnmsa Ne49

[Tpaktrueckoe 3anstue Ne50 CnoxkeHue n yMHOXKeHMe BepOATHOCTEMN

NINININ

Tema 7.2 BepoATHOCTb B
npodeccnoHanbHbIX 3a4a4ax

OcHOBHOE coiep:KaHNe YUeOHOro MaTepuaJia

OTHOCMTEeNbHaA YacToTa CO6bITMF|, CBOWCTBO ee yCTOVI‘IMBOCTM. Cratuctunyeckoe
onpeaeneHne BepoATHOCTH. OueHka BEPOATHOCTH cobbITnA

B ToMm uncie:

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/IePKAHUE

Jlexmmug Ne50

Jlextmsa Ne51

[Ipaktuueckoe 3ansiTue Ne51 BepoAaTHOCTb B NpodeccMoHabHbIX 3a4a4vax

[Ipaktrueckoe 3ansTue Ne51 BepoAaTHOCTb B NpodeccMoHanbHbIX 3a4a4vax

[Ipaktrueckoe 3ansTue Ne51 BepoAaTHOCTb B NpodeccMoHanbHbIX 3a4a4vax

NININININ

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07,IIK 1.3
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[Ipaktuueckoe 3ansitue Ne51 BepoAaTHOCTb B NpodeccMoHaibHbIX 3a4a4vax

Tema 7.3 OAuckpeTHasa cnyyaiiHaa | OCHOBHOeE coJep:kaHue Y4eOHOro MaTepHuaJia 8
BE/IMYMNHA, 3aKOH ee Buabl cnyyaliHbix BennyunH. OnpegeneHne AUCKPETHOM CayvyaiiHOM BEINYUHDI. OK 01, OK 02,
pacnpegeneHus 3aKOH pacnpeaeneHnsa ANCKPETHON ClyYaliHOM BennynHbl. Ee yucnosble OK 03, OK 04,
XapaKTepPUCTUKM OK 05, OK 06,
B Tom unciie: OK 07
Jlexrus No52 2
Jlexmms Ne53 2
[IpakTuueckoe 3anstue No52 BepoAaTHOCTb B NpodeccMoHaNnbHbIX 3a4adax 2
[IpakTuueckoe 3anstue No52 BepoAaTHOCTb B NpodeccMoHaNnbHbIX 3a4adax 2
Tema 7.4 3apaum OCHOBHOE co/Jiep:kaHue Y4eOHOTro MaTepuaa 8
MaTEMATUYECKOM CTAaTUCTUKN. MepBMYHAn 06paboTKa CTaTUCTUYECKUX AaHHbIX. YMCNOBbIE XapaKTePUCTUKM OK 01, OK 02,
(cpenHee apudmeTHyeckoe, MeamaHa, pasmax, aucnepcus). PaboTa ¢ OK 03, OK 04,
Tabnuuamu, rpapuKamu, guarpammamm OK 05, OK 06,
B Tom umciie: OK 07
Jlextus No54 2
Jlexumst No55 2
[TpakTrueckoe 3anstue Ne53 3agaun matemaTUYeCKOM CTaTUCTUKM 2
[Ipaktrueckoe 3ansTue Ne53 3agaun matemaTnyecKkom CTaTUCTUKK 2 OK 01. OK 02
Tema 7.5 InemenHTs! Teopun OcHoBHOE coziepslcalme yueOHOTro M{Tepua.na 14 OK 03: OK 0 4:
. . | Buabl cObbITUI, BEPOATHOCTb COOLITUIA. CNOXKEHNE U YMHOXKEHME OK 05. OK 06
BEPOATHOCTEM M MaTemaTnaeckon BepoATHoCTel. IMCKpeTHanA cnyyvariHan BEIMYMHA, 3aKOH ee pacrnpeseneHus. bK 07 ’
CTATUCTIRN 3a4auM MaTeMaTUYecKom CTaTUCTUKM.
B ToMm umnciie:
Jlextus No56 2
Jlextmst No57 2
Jlexrus No58 1
IIpakTnueckoe 3anaTue Ne54 3agaun matemaTMyecKon CTaTUCTUKMN. 2
IIpakTnueckoe 3anatue Ne54 3agaun matemaTMyecKon CTaTUCTUKMN. 2
[IpaxkTrueckoe 3ansaTue NeS4 3agaunm maTtemaTMHeCKON CTaTUCTUKMN. 2
KontposnbHas pabora 2
IIpomeskyTouHas arrectanus B popme Ik3aMeHa 5
Bcero 286
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3. YCJIOBUS PEAJIM3AIINU OBIIIEOBPA3OBATEJLHON JUCHUIJIAHBI
3.1. MarepuanbHO-TeXHHYECKOe oOecreyeHue

Jia peanuzanuu o0pa3oBaTeIbHOrO Mpolecca (BceX BHUIOB Yy4eOHOH NESATENbHOCTH) IO
JUCIUILIMHE UCTIONIB3YIOTCS CIIEAYIONINE ClieluaibHble OMEIICHUS, OCHAIIEHHbIE B COOTBETCTBUU
¢ [Ipunoxenuem 8 OII CIIO:

- Kabuner 001eo0pa3oBaTeIbHBIX AUCIUILINH.

3.2. YyeOHo-MeToau4ecKoe odecrneyeHue
3.2.1. OcHOBHBIE EYATHDbIE H/WJIH YJIEKTPOHHbIE H3TaHUSI

Jlist peanuzainuu nporpamMmbl 0011eo0pa3oBaTeIbHONW TUCHUIUTMHBI OMOMMOTEYHBIH (POHT
UMEET MeYaTHbIe, JIEKTPOHHBIE 00pa30BaTebHbIE U HH()OPMALIMOHHBIE PECYPCHI.

1. MaremaTuka: aireOpa M Hadaja MaTeMaTUYECKOro aHaiu3a, reoMmerpus. Airedpa u
Havaja MaTemMatuueckoro ananusa: 10—11-e kimaccel: 6a30BbId U YryOIEHHBIA YPOBHU : YUeOHUK
/ 1I. A. Amamos, 0. M. Komsrun, M. B. Tkauésa, ®émoposa. — 12-e¢ u3a., crep. — Mocksa :
[Tpoceemenue, 2024. — 463 c¢. — ISBN 978-5-09-112136-0. — TekcT : snexTpoHHbIi // JlaHb :
IeKTpOHHO-OMOMoTeunass cuctema. — URL:  https://e.lanbook.com/book/408656 (mara
obpamenus: 27.01.2025).

2. Aranacsh, JI. C. Maremaruka: anreOpa 1 Hadajga MaTeMaTUYECKOTO aHallu3a, TE€OMETPHSI.
I'eomerpus: 10—11-if knaccel: 6a30BbIi U yriyonéunsiii yposau : yueOnuk / JI. C. ArtanacsH, B.
@. byry3os, C. b. Kagomues. — 12-e u3z., ctep. — Mocksa : [Ipocsemenue, 2023. — 287 ¢. —
ISBN 978-5-09-112137-7. — TexkcT : aneKTpoHHBIH // JIaHb : 3JeKTPOHHO-OMOIMOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/408659 (nata obpamenus: 27.01.2025).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Mep3nsik, A. I'. Matematuka. I'eomerpus: 11-it knace: yriayOn€HHBINA ypOBEHD | yIEOHUK
/ A.T. Mep3nsxk, [{. A. Homuposckuii, B. M. Tlonsixos ; mon penakuueit B. E. [logonsckoro. — 7-e
u3l., crep. — Mocksa : [Ipocsemenue, 2023. — 254 c¢. — ISBN 978-5-09-103610-7. — Texkcr :
AJIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/334478 (nata ob6pamenus: 27.01.2025).

2. Mepansik, A. I'. Maremaruka. ['eomerpus: 10-ii knace: yrnyOnéHHbIA ypOBEHb : y4EOHUK
/ A.T. Mep3nsxk, /. A. Homuposckuii, B. M. TlonsikoB ; mon penakiueit B. E. [Togonsckoro. — 7-¢
u31., crep. — Mocksa : [IpocBemenue, 2023. — 272 ¢. — ISBN 978-5-09-103609-1. — Texkcr :
AIIEKTPOHHBIN / Jlanp : 3IIEKTPOHHO-OMOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/334475 (mara obpamenus: 27.01.2025).

3. IlInapesa, I'. B. Dnements! Boicuieil Mmatematuku : yuyeOnuk aias CIIO / I'. B. Ilnapesa.
— CaparoB, Mocksa : [IpodobOpaszoBanue, A [Im Ap Menua, 2023. — 171 ¢. — ISBN 978-5-
4488-1682-6, 978-5-4497-2334-5. — TexcT : anexkrponHslii // LludpoBoit 06pazoBatenbHbIi pecype
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/132561.html (mara oOpamenus:
27.01.2025).

4. https://www.bymath.net/index.php - Best anemenTapHas mateMaTuka (1ata OOparieHHUs:
27.01.2025)

5. http://www.bymath.net/ - Bes anementapras maremaruka: CpemHsisi MaTeMaTHYecKas
UHTEpHeT-1KoMa (1aTa obpamenus: 27.01.2025)

6. https://www.tutoronline.ru/math-fag-magnet - bBecrutatasie ypoku 1mo mMareMaTHKe (IaTa
oOparteHus: 27.01.2025)
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4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

KOHTpOib M OLEHKAa pacKphIBAIOTCS Yepe3 INUCLUIUIMHAPHBIE DPE3YyJbTaThl, YCBOCHHBIC
3HAHUS U MPHOOPETEHHBIE O0YYAIOIMMHUCS YMEHHsI, HAllpaBJICHHbIE Ha (OPMHUPOBAHKUE OOLINX U

poecCHOHANBHBIX KOMIIETSHIIUN

Pe3ynbrarel 00yueHus

Iloxazarenu OLCHKHU

Tum oneHOYHBIX

(Bmanmets, ymets, OK, 1K) MEpONpUATHH
Asredpa M HA4YaJIa MATEMATHYECKOI0 AaHAJIN3a:
1) Ymucia 4 BbIYHCICHHUS: - onepupyer nousitusimu: | [lpencrabnenue
- OTIEpUPOBATH MOHATUSMHU: | pallUOHATIBHOE W JICHCTBUTEIBHOE | Pe3yJbTaTOB
palMoOHAIbHOE W  JACHCTBUTEIBHOE | YMCIO, OOBIKHOBEHHASI M JIECATUYHAS | TIPAKTUUYECKUX
YUCII0, OOBIKHOBEHHAS M JIECATUYHAsS | IPOOb, IPOLICHTHI; pabor Nel, 3,9, 10,
pOOB, IPOLICHTHI; - BBIIOJIHSAET apudmernueckue | KontponbHas
- BBIIIOJIHATh apudMeTHUYECKHE | Olepallid ¢  palMOHaJbHBIMH | | paboTa Nel
omnepalMi € PalUOHAIBHBIMH U | JEHCTBUTEIHHBIMU YHCIIAMU, Brimonnenue
JIEHCTBUTEIbHBIMHU YHCIIAMHU; - BBITTOJIHSIET MPUOJIKEHHBIE | DK3aMEHAIMOHHBIX
- BBIIIOJIHATH NpUOJIMIKEHHBIE | BBIUMCICHUS, WCIONB3Ys TIpaBWia | 3aJlaHui
BBIUMCJICHHS, HCIIOJIB3YS IPaBHJIA | OKPYIJEHHUS, JelaTh TNPUKHIKY H
OKpYTJICHHS, JeJlaTh TPUKUIKY U | OIEHKY pe3yJibTaTa BHIYUCICHU;
OLICHKY pe3yJbTaTa BHIYHCICHUM; - onepupyeT MTOHSTHSIMH:
- OTIepUpPOBAThH MOHSTUSAMHU: | HATYpPaJIbHOE, eynoe YHUCIIO,
HaTypaJlbHOE, 1e10e YHUCIIO, | KCTIOJB30BaTh MPU3HAKU JICIUMOCTH
WCIIOJIB30BaTh MPHU3HAKK JIETUMOCTH | LIETBIX YHCEJI, Pa3jIOKEHHWEe Yucia Ha
LEJIbIX YUCEN, Pa3JIOKEHUE YHUCIIA Ha | IPOCTbIE MHOXHUTENIU MJIi PELICHUs
MPOCThIE MHOXXWUTENIW JJIA PEIICHUS | 3a/1a4;
3ajad;
OK 01, OK 04, OK 06
- OIepUpPOBaTh MOHATUAMHU: CTENIEHb C | - ONEpUpyeT NOHATUSAMU: creneHb ¢ | [IpencraBnenue
LEeTBIM [OKa3aTejeM, CTaHJapTHas | EeNbIM [OoKa3aTeleM, CTaHAapTHas | pe3yJbTaToB
dopMa 3amucu  JIEHCTBUTENBHOTO | ¢opMa  3amucH  ACHCTBUTEIBHOTO | MPAKTUYECKUX

qrcia, KOPeHb HAaTYpalbHOH CTENeHH,
UCIOJb30BATh MOJAXOJAILYI0 (OpMYy
3alUCH JICHCTBUTEIBHBIX YHUCEN IS
pelieHusl TMpaKkTUYeCKUX 3a4ad MU
MIPECTaBICHNS JaHHBIX;

- ONEepUpPOBATh MOHSATHEM: CTENEHb C
panroHaTEHBIM MIOKa3aTeleM;
ONEepPUPOBATH MOHATHIMHU: JIOTapHPM
qHcia, JCCATHYHBIE W HATypajbHbBIC
norapuMbl;

OK 04

qrcia, KOpeHb HATYPAIbHOM CTETICHH,
UCIOJb30BATh MOAXOIAIYIO (opMy
3alUCH JICHCTBUTEIBHBIX YHCET IS
pelieHusl TMpakTHYECKUX 3agad |
MIPECTaBIICHNS JaHHBIX;

- OIepUpyeT NOHATHEM: CTEleHb C
paIMOHATFHBIM ITOKa3aTeleM;

- ONepUpyeT MOHATHAMM: Jiorapudm
Yucia, JCCATUYHBIE W HaTypallbHBIC
JoTapuQMmBbl;

pabot Ne§, 10, 12,
16

- ONEepUpoBaTh MOHATHAMH: CHHYC,
KOCHHYC M TaHTE€HC IPOU3BOJIEHOTO
yria, UCIOJIb30BATh 3aIuch
MIPOM3BOJILHOTO yTJIa Yepe3 oOpaTHbIE
TPUTOHOMETPHUUYECKHE (DYHKIUH;

OK 04

- omepupyer IOHATHUAMHU: CHHYC,
KOCHHYC W TaHTE€HC IPOHU3BOJIHHOTO
yrIia, UCIIO0JIb30BaTh 3aInCh
IIPOU3BOJIHOTO yIjla uepe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (DYHKIIUH;

[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX
pabot No22-26, 28,
29
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2) YpaBHeHUS] M HEPABEHCTBA:

- ONEepUpPYeT MOHSATHIMH: TOXKIECTBO,

[IpencraBnenue

- OTIepUpPOBATH NOHSTUSIMH: | YpaBHEHHE, HEPaBEHCTBO,  IeJI0e, | Pe3yIbTaToB
TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO, | PAIlHOHAIBHOE, UppaIMOHATFHOE | TPAKTUYECKUX
1esoe, pauuoHaIbHOE, | YpaBHEHHE, HEpaBEeHCTBO, | pabot Nell, 13-15,
HUppaLMOHATIEHOE ypaBHEHHE, | TPUTOHOMETPHUYECKOE YPaBHEHUE; 18, 19, 20, 30-32
HEPaBEHCTBO, TPUTOHOMETPHUYECKOE

yYpaBHECHHE;

OK 01, OK 02, OK 03

- BBINOJIHSATh npeoOpa3oBaHus | - BBITTOJTHSET npeobOpazoBanus | [IpeacraBienue
TPUTOHOMETPHYECKUX BBIPAKEHUN U | TPUTOHOMETPUYECKUX BBIPAKCHHUA H | pE3yJIbTaTOB
pemarpb TPUTOHOMETPHUYECKHE | peIIaTh TPUTOHOMETPHUYECKHE | MPAKTHUYECKUX
ypaBHEHUS; YpaBHEHHS; pabot Ne24, 25, 30,

- HaxOIUTh PELIEHUS MPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB;
OK 01, OK 02, OK 03

- HaxOOMT PELIEHUs MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB;
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- TIPUMCHSATH CBOWMCTBA CTEICHU JJIs | - MPUMEHSET CBolicTBa crermenu yig | [IpeacraBineHue
npeoOpa3oBaHus BBIpAKEHUH, | MpeoOpa3oBaHuUsI BBIpKEHUH, | pe3yJIbTaTOB
OIIepUPOBATH MOHSITHSIMH: | OTIEPUPYET MOHATHSIMH: | IIPAKTUYECKUX
[IOKa3aTeJIbHOE ypaBHEHHUE U | MOKa3aTeJIbHOE ypaBHEHUE u | padot Ne8, 10, 12,
HEPAaBCHCTBO, peIIaTh OCHOBHBIC | HCPABEHCTBO,  peIIaeT  OCHOBHEIC | 16

TUIBI TIOKA3aTENIbHBIX YPaBHEHUI W | TUIBI TOKa3aTeJIbHBIX YpPABHCHHHA H

HEPABCHCTB HEPABCHCTB;

OK 01, OK 02, OK 03

- BBITIOJIHATH npeoOpa3oBaHus | - BBITIOJIHSAET npeobpazoBanus | [Ipeacrasienue
BBIPKCHUIA, COJICpKAINX | BEIPAKCHUH, COJZIEPIKAINX | PE3YJIbTATOB
norapudmsl, OIIepUPOBATH | Jorapu(Mbl, OMEPUPYET MOHITHIMH: | MPAKTUICCKUX
MOHATUSMU norapudmuueckoe | gorapupmMuydeckoe  ypaBHeHue U | pabot Nel6, 18-20

YpaBHEHUE W HEPABEHCTBO, pelIaTh
OCHOBHBIE THIIBI JIOTapU(PMUYECKUX
YpaBHEHUH U HEPABEHCTB;

OK 01, OK 02, OK 03

HEPAaBEHCTBO,  pPEIIAET  OCHOBHBIE
TUIBI JIOTapU(PMUYECKUX YpaBHEHUH
Y HEPaBEHCTB;

- OIEpHUpOBATh IMOHATHSAMH: CHUCTEMA | - ONEpUpYyeT MNOHATHUAMHU: cuctema | IIpencraBienune
JMHENHBIX YPaBHEHUW M €€ pelICHUE, | JIUHEWHBIX YPaBHEHHUH U €€ pelIeHue, | pe3ysIbTaToB
UCIIOJIb30BaTh CUCTEMY JIMHEMHBIX | UCIIOIB3YET  CHCTEMY  JIMHEWHBIX | IPAKTUYECKHUX
YpaBHEHUN JUTS pelIeHus | ypaBHEHUH JUTSt pemienus | padot Ne4-7
MPAKTUYECKUX 3a7au; MPAKTUYECKUX 3ajay;

- HaxXOAWThb PELICHUS MPOCTEHIIMX | - HAaXOOUT PEIIEHNsS NPOCTEUIINX

CUCTEM U COBOKYITHOCTEH | cUCTEM U COBOKYITHOCTEMN

paloHaIbHBIX YpaBHEHUN U | palMOHaJIbHBIX YpaBHEHUN u

HEPABEHCTB; HEPABEHCTB

OK 02

- IIPUMEHSITD ypaBHEHUs U | - BBINOJIHSAET NpeoOpa3oBaHus 1emblX, | [IpencraBinenue
HEPaBEHCTBA JUIs pelieH sl | PAllMOHAIBHBIX M HPPAlMOHAIBHBIX | pE3yJIbTaTOB
MaTEeMaTHYCCKHUX 3aJa4 M 3a7ad H3 | BBIpAXKEHUH M peIIaeT OCHOBHBIE | IPAKTHYECKHUX
pasIMuHBIX ~ o0yiacTeii  HAayKd W | THOBI  IENBbIX, palMOHAIBHBIX | | paboT Nell, 13, 14,
peanbHOM KU3HHU; MPPALMOHATIbHBIX ypaBHEHUM u | 15, 18, 19, 20, 30,
- MOJENUPOBATh peajibHble CUTYyalluH | HEPABEHCTB, 31, 32

Ha s3bIKe aureOpbl, COCTaBJATH | - MIPUMEHSIET ypaBHEHUS u

BBIpAXXCHUSI, YPABHEHUSI, HEPABEHCTBA | HEPABEHCTBA TUISE pelieHus

10 YCJIOBHIO 3aJaud, HCCIENOBaTh | MATEMATUYECKUX 3a7ad M 3a1ad U3

MOCTPOCHHBIE MOJIETN C | pa3nuuHBIX  oOjacTel Hayku U

UCIIOJIb30BaHUEM arIapara anreopsr;
OK 02

peanbHOU KHU3HU;

30




3) ®yHKUMHU U rpaPUKu: - omepupyeT mnoHatusMu: ¢yHkuus, | [Ipencrasnenue
- ONEpPUPOBATh MOHATUAMHU: QYHKLHSA, | CIOCOOBI 3a1aHusl (PYHKIMH, 007IaCTh | PE3y/IbTAaTOB
Croco0b! 3aaHusl QyHKIMHU, O0NACTh | ONPEAETICHUS U MHOXKECTBO 3HAYEHUH | MPAKTUYECKUX
OTIpeJIeNIEHUs] 1 MHOXKECTBO 3HaUeHUH | QyHKIMH, TpapuK GyHKINH, B3aUMHO | paboT Ne8, 12, 17,
¢dbyakumn, rpaduk GyHKINHA, B3aUMHO | 0OpaTHbIE (QYHKIINUH, 21, 26-28
oOpaTtHbIe PYHKINY; - OIepUpyeT MOHATUSMHU: YETHOCTh U

- OIepUpPOBaTh MOHATUAMHU: YETHOCTh | HEYETHOCTh byHKLHY, HYJIH

M HEYETHOCTb  (QYHKIMH, HYIU | QYHKIUH, IIPOMEXYTKH

¢byHKLuY, IIPOMEKYTKH | 3HAKOIOCTOSHCTBA;

3HAKOIOCTOSIHCTBA; - CTPOMT H  YHTaeT TpapuKu

- CTPOUTh UM 4YMUTaThb TIpaQuKU | JMHEHHOW (QYHKIMM, KBaJApaTUYHON

JTUHEWHOW (YHKUMHU, KBAJApAaTHUHOW | (QYHKUMH, CTEHEHHOM (QyHKIMH ¢

(GyHKLIMH, CTENEeHHOM (YHKLUUU C | LEJNbIM [T0Ka3aTeleM;

LIEJIBIM TIOKa3aTeNIeM; - orepupyer TOHSATHSMH:

- OIIEpPUPOBATh HOHATUAMMU: | IEpUOANYECKas byHKLU,
HepruoInIecKast GbyHKIUSA, | IPOMEKYTKH MOHOTOHHOCTH

IPOMEKYTKU MOHOTOHHOCTH | (pyHKIIMH, TOYKHU JKCTpEeMyMa

byHKIMH, TOYKHU KcTpeMyMa | GyHKIUH, HauOosblIee 51

byHKuuN, HaunOoJbIIee U | HaUMeHblllee 3Ha4eHUus (YHKIMM Ha

HaVMEHbIIee 3HAYeHHUs (DYHKIMHM HA | IPOMEXYTKE, WCIONB3YeT UX JUIS

IPOMEXYTKE, HCIOJIb30BaTh UX JUIA | UCCIEAOBaHUS (DYHKIUM, 3adaHHOU

uccieoBanus  (DYHKIMH, 3aJaHHOW | rpaduKoM;

rpadukom; - omepupyer MNOHATUAMH: TIpaduKu

- ONepupoBaTh MOHATHIMHU: TpadUKH | MOKA3aTEIbHOU, JIOTapu(HMUIECKON H
HOKa3aTeabHOH, JIorapu(pMUUEeCKO U | TPUTOHOMETPHUUECKUX byHKUUH,
TPUTOHOMETPHUYECKIX ¢byHkuuH, | ©300paxkarb WX Ha KOOPAWHATHOH

n3o0paxaTb KX Ha KOOPAMHATHOM | IUIOCKOCTM U  HUCIOJb30BaTh s

IUIOCKOCTH U UCIOJB30BaTh Ul | pellieHHs] ypaBHEHUN U HEPABEHCTB;

pELICHHS] YPABHEHHUI U HEPABEHCTB; - u3o0paxkaTb Ha KOOPAMHATHOU

- n300pakaTb Ha KOOPJMHATHOW | IUIIOCKOCTH  IrpaduKud  JIMHEHHBIX

IUIOCKOCTH  TpadWKH  JIMHEHHBIX | ypaBHEHWH M WCIIOJB30BaTh HMX JUIS

YPaBHEHMH M MCIIOJIb30BaTh UX JUISL | peIIeHUs CHCTEMBI JTMHENHHBIX

peleHus CUCTEMBI JIMHEHHBIX | YPAaBHEHMI;

YpaBHEHU;

OK 01, OK 04

- ucrnonb3oBathk Tpaduku (yHKUUHM | - ucnonb3yer rpadpuxu ¢pyukuuil ans | [IpeacraBnenue
JUIs peLIeHUs] ypaBHEHUH; peleHus ypaBHEHHIA; pe3ysabTaToB

- HWCIoJIb30BaTh Tpaduku (QyHKUMH | - Ucronb3yeT rpaduku GyHKIUN Ui | TPAaKTUYECKUX

JUIL  HCCIENOBAaHUS IPOLECCOB U
3aBUCHMOCTEH MpU peleHu  3a1a4 u3
ApYyruxX  y4yeOHBIX TMpPEIMETOB U
peanbHOI KU3HU, BBIpAXKaTh
dbopMynaMu  3aBUCUMOCTH  MEXIY
BEJIMYNHAMU;

- HWCIOJIb30BaTh Tpaduku (QyHKUUN
JUIL  WCCIENOBAaHUS IPOLECCOB U
3aBUCHUMOCTEN M3 JpYyrux Yy4eOHBIX
JUCLUILUINH.

OK 01, OK 02, OK 04

HCCIIEIOBaHUS IIPOLIECCOB U
3aBUCHUMOCTEN TpHU pelIeHuH 3aaad
U3 JApPYruxX Y4eOHBIX MpEeIMETOB U
peanbHOI JKUA3HU, BBIpAXKaeT
dopMynaMH  3aBUCUMOCTH  MEXKIY
BEJIMYNHAMU;

- UCNOJdb3yeT rpa@uku QyHKUUN ISt
UCCIIEIOBaHU IIPOLIECCOB u
3aBUCHUMOCTEN W3 APYrux ydeOHBIX
JUCIUILINH.

pabot Ne8, 12, 17,
21, 24, 25, 26, 28
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4) Havana mMareMaTH4ecKoro [IpeacraBnenue
aHaju3a: pe3yIbTaToB

- OIIepUpOBaThH HOHSTUSIMHU: | - oTrepupyeT MOHATUSIMU: | TPAKTUYECKUX
MOCJIEI0BATEIBLHOCTD, MOCJIEI0BATEIbHOCTD, pabot Ned4, 50
apudmernyeckas M reoMeTpuueckas | apudmernyeckass U TeoMeTpuyecKas

POTPECCUH; POTPECCUH;

- OIepupOBaThH HOHSTUSIMU: | - OTIEPUPYET MOHATUSAMU: OECKOHEUHO

0OECKOHEUHO yObIBaromas | yosiBaromias reOMETPUYECKas]
reoMeTpuuecKkas IpOrpeccusi, cymma | mporpeccusi, CcymMma  OECKOHEYHO

OECKOHEUHO yObIBaromIeil | yObIBaromen reOMETPUUECKOMN
reOMEeTPHUYECKO IPOTPECCUH; | IPOTPECCUU; 3aJaeT

3a/1aBaTh NOCJIEIOBATEIBHOCTH | MOCIEIOBATEIBHOCTH  PA3TUYHBIMU

pa3IMYHBIMH CIIOCO0aMU; crocobamu;

- UCIIOJIB30BaTh CBOMCTBA | - HCIIOb3YET CBOMCTBA
MOCJIE0BATEILHOCTE W MPOrpPEecCUi | MOCIeA0BaTEILHOCTE W MPOTrPECCUid

JUIS  PEUICHWs]  peaJbHBIX  3a4ad4 | JUIsl  pelIeHWs  peajbHbIX 33734

MPUKIIATHOTO XapaKTepa; MIPUKIIATHOTO XapaKTepa;

OK 06

- OIepUpPOBaThH MOHSITUSIMHU: [IpencraBienue
HenpepbIBHAs (YHKIHA, IPOU3BOJHAS | - orepupyer TOHSATHSIMH: | PE3yJIbTaTOB
byHKIIH, UCIIONIb30BaTh | HEMpephIBHAS (DYHKIMS, MPOU3BOIHAS | MPAKTUYECKUX
reoMeTpuYecKuid U Qusndeckuil | QyHKIUH, UCTIONB3YeT | paboT Ned4-49
CMBICT TPOU3BOJHOW [UIsl PpEIHICHUS | TeOMETpUYEeCKui U du3nuecKuit

3a1a4;
- HaXO/UTh IPOM3BOJIHBIE
DIIEMEHTAPHBIX (PYHKIUH, BBIYHUCIATH
IPOU3BOJIHBIE CYMMBI, IIPOU3BE/ICHUS,
YacTHOTO (QYHKIUH;

- HUCIOJIb30BaTh NPOU3BOAHYIO MJIs

HCCIEe0BaHUsI byHKIMHA Ha
MOHOTOHHOCTh u SKCTPEMYMBI,
MIPUMEHSATH pe3yIbTaThI
HCCICA0BaHUS K MOCTPOEHUIO
rpadukos;

- HCIIOJIB30BATh IIPOU3BOAHYHO IS
HaXOXIACHUA HAWTYUIICTrO pCUICHUA B
IMPUKJIAAHBIX, B TOM 15(Q) (¢

CMBICJI TPOU3BOJHOM JUISl PELICHHUS
3ajad4;

- HaXOJHUT IIPOU3BOIHBIC
AJIEMEHTAPHBIX (YHKIUH, BBIYUCIATH
IIPOU3BOJHBIE CYMMBI, IIPOU3BEICHMUS,
Y4acTHOTO (DYHKIIUH;

- HUCHOJIb3yeT TPOU3BOJHYI  JUIA

UCCIIEIOBaHMS byHKIMN Ha
MOHOTOHHOCTh M DIKCTPEMYMBI,
pUMEHSET pe3yibTaThl
HCCIIEIOBAaHUS K MTOCTPOSHHIO
rpaduKoB;

- HCMONB3yeT MPOU3BOJHYIO  JUIS
HAXO0X/ICHUS HAaWIYYIlEero pelieHus B

COLIMATEHO-9KOHOMHYECKHUX, 3a7]adax; | MPUKIAJHBIX, B TOM qrcie
OK 01, OK 04, OK 07 COIIMATbHO-?KOHOMHYECKHX, 3aJa4ax;

- OTIePUPOBATH MOHATUSAMU: | - orepupyeT noustusmu: | [IpencraBneHue
nepBooOpazHas u UHTETrpaj, | mepBooOpa3Has U UHTETrpaj, | pe3yIbTaToB
OHUMATh TeOMETPUICCKUI U | IOHUMAeT TeOMETPHUECKUI U | IPAaKTUIECKUX
(¢u3nUecKuil CMBICI HHTETpaa; (bu3nUecKuil CMBICI UHTETpaa; pabot Ne51-57
- HaXO/IUTh NepBOOOpasHEIC | - HaXOJUT nepBOOOpa3HbIC

AIIEMEHTAPHBIX (PYHKIUHI, BBIYUCIATH
uHTerpan mno ¢opmyne HprooToHa-
Jleiibuuma;

- peuiath NpUKIAJAHbIE 33]]a4l, B TOM
quCcJie COLNATIbHO-I)KOHOMUYECKOTO U
(bu3NYECKOro XapakTepa, CpeiCcTBaMu
MaTEMaTUYECKOTO aHAIN3a

OK 01, OK 07

AIIEMEHTAPHBIX (DYHKIMHA, BBHIYUCIAET
uHTerpan mno Qopmyne Heiorona-
Jleitbuna;

- peulaeT NpuKIaJHbIE 337a4yd, B TOM
qKCIIe COLUAIbHO-D)KOHOMUYECKOTO H
(bu3nYecKoro xapakrepa, CpeICcTBaMu
MaTEMaTHYECKOI 0 aHaJIN3a;
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5) MHo:xecTBa M JIOTHKA:

- OICpHUPOBATH IIOHATUAMU:
MHOXECTBO, orncpanrun Hazg
MHOXKXCCTBAMU, HCIIOJB30BAaTh

TEOPETUKO-MHOKECTBCHHBIN anmapar
JUISL OIIMCAHUs peajbHBIX IPOLECCOB U
ABJICHUM, TIpU PELIEHUU 3ajad U3
JpYrux yu4eOHBIX IPEIMETOB;

- ONEpUPYET NOHATHUSIMU: MHOKECTBO,

oncpannuun Hazg MHOXECTBaAMU,
HCIIOJIB3YCT TCOPCTUKO-
MHOKECTBECHHBIN alrrapar JJIA

OIMCaHUs PEAIbHBIX IIPOLECCOB H
ABJICHUM, TIpU PEIIEHUU 3a7ad U3
JpYrux yu4eOHBIX IPEAMETOB;

[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX
pabot Ne35, 36, 37,
58

- OIepupOBaThH HOHATUSIMU: | - orepupyeT MOHSTUSMU:
ONpe/Ie/IEHUE, TEOpEMa, CIEACTBUE, | ONpEIEIIEHUE, TEOpPEMa, CIEJICTBUE,
JI0Ka3aTeIbCTBO. JI0Ka3aTeNbCTRO.

OK 01, 11K 1.3

I'eomerpusi

- OIEpUPOBATh IOHATHAMU: TOYKA, | - OINEPUPYEeT NOHATUSAMU: TOUKa, | [IpencraBienue
npsimMasi, MI0CKOCTb; npsimMasi, MI0CKOCTh; pe3yNIbTaTOB

- IPUMEHATh aKCUOMBI CTEPEOMETPUHU | - IPUMEHAET aKCHUOMBI CTEPEOMETPUHN | MIPAKTUYECKUX

H CICACTBUA H3 HHX IIPpU PCIICHUU
TCOMETPHUICCKUX 3aay;

- ONepUpOBaThH MTOHATUSIMM:
MapajuiebHOCTh u
NEePHEHAUKYJISIPHOCTh  HPSAMBIX U
IJIOCKOCTEH;

- KJ1IacCU(PUITUPOBATH B3aHMHOE

pacIoNOKEHNE NMPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE;

- OIIEpUpPOBATh MOHSTHSIMHA:
JIBYTpaHHBIN yrod, rpaHu
JIBYTPaHHOTO yria, pedpo

JBYI'PAHHOI'O YIJIa, JIMHEWHBIA YIoj
JIBYTPaHHOIO yIja, IpaaycHas Mepa
JBYT'PAHHOI'O yIJIa;

H CICACTBUA H3 HHUX IIpU PCHICHUH
rCOMCTPHUYCCKUX 3aaaY,

- ONepUpyeT MMOHATHUSIMH:
MapajuiebHOCTh Hu
NEePHOEHAUKYISIPHOCT  HPSMBIX U
IJIOCKOCTEI;

- KJIaCCU(PUIPYET B3aMMHOE

PacIoJIOKEHUE IPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE;

- OIIEpUpPYET NOHATUSMH: IBYIPAHHBIN
yroJi, FpaHu ABYI'PAHHOIO yria, pedpo
JBYTPAaHHOI'O YIUIA, JIMHEWHBIA Yyroi
JBYI'PaHHOI'O yIjla, TpagycHas Mepa
JIBYTPaHHOI'O yTJIa;

pabot Ne 2, 58, 59

OK 01, OK 05

- OIIEpUpPOBAThH HOHATUAMHU: | - orepupyer nousatusmu: | [Ipencrasnenue
MHOTOTpPaHHHK, BBIITYKJIBIH ¥ | MHOTOTpaHHUK, BBIITYKJIBIN U | pe3yJbTaToB
HEBBITYKJIBIH MHOTOT'PaHHMK, | HEBBIITYKJIbII MHOTOTPaHHMK, | PAKTUYECKUX
DIIEMEHTHI MHOTOTPAaHHHKA, | SJIEMEHTHI MHOTOTpaHHHKa, | paboT Ne63-69
NPaBUIbHBIN MHOTOTPAaHHHUK; NPaBUJIbHBIN MHOTOTPAHHHUK;

- pacno3HaBaThb OCHOBHBIE BHJBI | - pacrmo3HAaeT  OCHOBHBIE  BHJIbI
MHOT'OI'PaHHHUKOB (IMpaMKJia, IPU3Ma, | MHOTOTPAaHHUKOB (TUpaMu/ia, Mpu3Ma,
NPSIMOYTOJIBHBIN  MapajieNienune]], | IpSIMOYroJbHBIM  Hapajuieienurne],

Ky0); Ky0);

- KJIacCU(UIIUPOBATh | - KiIaccu(uUUpyeT MHOTOTPAHHUKH,
MHOT'OT'paHHHMKH, BbIOMpPasi OCHOBaHHUS | BHIOMpas OCHOBaHMS ISt

JUIst  Kiaccuukauuy (BBIMYKJIbIE M | KJIacCHUPUKAUU (BBITTYKJIBIE u

HEBBITYKJIbIE MHOTOTPAaHHUKH, | HEBBITYKJIbIE MHOTOT'PaHHHKH,

IIPaBUJIbHbIE MHOTOTPAaHHHKH, | TPABHIbHBIC MHOTOTPaHHHKH,

OpsMble W HAKJIOHHBIE TPU3MBI, | IPSMBbIE M HAKIOHHBIE MPHU3MBI,
napaesenumne/sl); napasuieJienumne/ibl);

OK 01, OK 03
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- ONEepUPOBaATh MOHATHIMH: CEKyIas
IJIOCKOCTB, CEUEHUE
MHOTOTPaHHHUKOB;

- OOBSCHATH MPUHLUIBI TOCTPOCHUS
CEUEHHUH, HCHOJB3Ys] METOJ CIE/IOB;
CTPOUTh CEYEHHUSI MHOIOTPaHHHUKOB
METOJIOM CIJIEJIOB, BBITIOJHSATh
(BBIHOCHBIE) TUIOCKHE YEpPTEXKHU U3
PHCYHKOB MPOCTHIX 00BEMHBIX UTYD:
BUJ| CBEPXY, COOKY, CHU3Y;

OK 01, OK 03

- omepupyeT TMOHSATUSMHU: CEKylIas
MJIOCKOCTH, ceueHue
MHOTOTPaHHUKOB;

- OOBSICHSET NMPUHIUIBI TOCTPOCHUS
CEUEHHUMU, HCMOJBb3Ys] METOJ CIE/IOB;
CTPOUT CEYEHHS MHOTOTPAaHHUKOB
METOJIOM CJIEJIOB, BBITIOJTHSIET
(BBIHOCHBIE) TUIOCKHE YEPTEXH U3
PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHH3Y;

[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX
pabot Ne63, 64

- pemaTh 3aJadyd Ha HAXO0XKJICHHE
TEOMETPUUYECKUX BEJIMYNH 110
oOpa3uam WIH aJIropuTMaMm,
IIPUMEHSS] U3BECTHBIE AHAUTHYECKHE
MCTOJbI IMPU PCUHICHHUU CTAHAAPTHBIX
MaTEMaTHYECKHUX 3aja4 Ha
BBIYUCIIEHUE YIJI0B MEXIY
CKPEIINBAOIIUMUCS IPSIMBIMU,
MEXAy MNpsAMOM M  IUIOCKOCTBIO,
MEXIY IUIOCKOCTSMHM, JBYTPAHHBIX
YIJIOB;

OK 02, OK 05

- pelmaer 3aJayd Ha HaAXOXICHUE
TrE€OMETPUYECKUX BEJIMYNH 1o
oOpa3uam W aJIroOpuTMaMm,
IIPUMEHSIS] U3BECTHBIE AHAJTUTHYECKHE
MCTOJbI IPU PCIICHHUU CTaHAAPTHBIX
MaTEMaTHYECKHUX 3a1a4 Ha
BBIYUCIIEHHE YIJIOB MEXIY
CKPEIHBAIOIIUMUCS IIPSIMBIMU,
MEXIy TMpAMOM M  INUIOCKOCTBIO,
MEXIY IUIOCKOCTSMH, JIBYTPAHHBIX
YIJIOB;

IIpencraBnenue
pe3yabTaToB
IIPAKTUYECKUX

pabot Ne58,59

- BBIYUCIATH OOBEMBI M TUIOIIAAN
HOBEPXHOCTEH MHOTI'OI'PaHHHKOB
(mpu3ma, nupamuja) ¢ NPUMEHEHHEM

- BBIUUCISAET OOBEMBI M TUIOIIAAN
HOBEPXHOCTEH MHOT'OI'PaHHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHUEM

IIpencraBnenue
pe3yibTaToB
MPAKTUICCKUX

dbopMyI, BBIYHCIATH COOTHOIICHUS | OPMYJ, BBIUUCIATH COOTHOIIEHUS | paboT Ne66, 67 —
MEXIy IUIOIAIIMHU TIOBEPXHOCTEH, | MOXIy IUIOMAAIMH TOBepxHOCTEH, | 70

o0beMamMu MOJ0OHBIX | O0BEeMaMU MOI00HBIX

MHOTOTPaHHUKOB; MHOTOTPaHHUKOB;

OK 01, OK 02

- OTIepUPOBATH MOHSTHSIMH: | - OTICPUPYET MOHATUAMU: cummeTpus | [Ipencrasieaue
CUMMETpHUS B TPOCTPAHCTBE, LIEHTP, | B TMPOCTPAHCTBE, ILIEHTP, OCh U | Pe3yJIbTaTOB
OCh W TUIOCKOCTh CUMMETPHUH, IEHTP, | TNIOCKOCTh CUMMETPHH, IIEHTP, OCh U | MPAKTHICCKHUX

0Cb U IJIOCKOCTb CUMMETPHH (DUTYPHI;
- W3BJEKaTh, MNpeoOpa3oBBIBaTh M
UHTEPIPETUPOBATh HUH(POPMAIMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, IIPEJICTaBICHHYIO Ha
yepTrexax U pUCyHKax;

- IPUMEHSTh TeOMeTpUYecKkre (aKThl
JUISL  pelIeHUs CTEePEOMETPUUYECKUX
3a/1a4, MPEANONaraolMX HECKOIbKO
[IaroB  pelIeHUs, €cld  YCJIOBHUSA
NpUMEHEHHUS 3aJ1aHbl B IBHOU (hopme;
- IIPUMEHATH IpoCTeNIne
IIPOrpaMMHBIE CpelcTBa "
3JIEKTPOHHOKOMMYHHUKAIIHOHHBIE
CUCTEMBI npu pelieHnn
CTEPEOMETPUYECKUX 3a/1a4;

- IIPUBOJIUTH IIPUMEpBI
MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
OpUpPOE W JKU3HHU, paclo3HaBaTh

IUIOCKOCTh CUMMETPUU (UTYPBI;

- U3BJIEKAET, NPeoOpa3oOBbIBAET U
UHTEpHpETHpyeT HH(pOpMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
¢burypax, IIPEJICTaBICHHYIO Ha
yepTexax U pUCyHKax;

- TIPUMEHSIET TeOMEeTpUYecKre (GaKThl
JUISL  pElIeHUs CTePEeOMETPUUYECKUX
3aJa4, IMPEANoaralouX HECKOJIbKO
[IaroB  pelieHus, €clu  YCIOBUS
NpUMEHEeHHUS 3aJ1aHbl B IBHOU (hopme;
- MIPUMEHSET pocTenmne
IIPOrpaMMHBIE CpelCcTBa u
AIIEKTPOHHOKOMMYHUKAIIOHHBIE
CUCTEMBI npu peleHnn
CTEpEOMETPUYECKUX 3a/1ay;

- MIPUBOJIUT IIPUMEPBI
MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH B
OpUPOAE M JKHU3HM, paCHO3HAET

pabot Ne63-69, 70
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MpOsIBIEHUE 3aKOHOB T'€OMETPUM B
HCKYCCTBE;

- IPUMEHATH NOJy4YEHHbIC 3HAHUS Ha
[IPAKTUKE: aHAJIU3UPOBATh pEAJIbHbIE
CUTyalldd W MPUMEHSITh H3YyUEHHBIE
MOHSITHSI B IIPOLIECCE TIOUCKA PEIICHUS
MaTeMaTU4ecKu CPOpPMYITHUPOBAHHOM
Ipo0JIEMbl, MOJAEIUPOBATH PEATBLHBIC
CUTyalldd Ha s3bIKE TI'E€OMETPHH,
UCCJIE0BAaTh ITOCTPOEHHBIE MOJEIHU C

UCIIOJB30BAHUEM  T'€OMETPUYECKHUX
IOHATUM W TEopeM,  ammapara
anreOpbl,  pemarb  MPaKTHUYECKHE

3a/1a4M, CBA3aHHBIE C HAXO0XKJIECHUEM
reOMETPUYECKUX BEJIHYUH;
OK 01, OK 02, OK 03, OK 05

MPOSIBJICHUE 3aKOHOB T'€OMETPUU B
HCKYCCTBE;

- IpPUMEHSET MOJy4YeHHbIC 3HAHUS Ha
[IPAKTUKE: AaHAJIU3UPYET pPEaJbHBIC
CUTyalldd W TPHUMEHSTh H3y4CHHbIC
MOHSTHUS B IIPOLIECCE NMOMCKA PELICHUS
MaTeMaTHu4ecku chHopMynupoBaHHON
po0JIEMBbI, MOJEIUPYET pealbHbIE
CUTyalldd Ha f3bIKE T'€OMETpPHUH,
UCCJIEYeT IOCTPOCHHBIE MOJEIU C

UCIIOJIb30BAHUEM  T'€OMETPUYECKUX
NOHATUM W TeOopeM,  ammapara
anreOpbl,  pemaeTr  IpPakTUYECKHe

3aJa4u, CBA3aHHBIC C HaXOXJICHHUECM
FrCOMCTPHUYCCKUX BECIINYHH,

- OTICpUPOBATH MOHSATHSIMH: | - onepupyeT noustusmu: | [lpencraBnenue
MHOTOTPaHHHK, BIUCAHHBIN B cepy U | MHOTOTPAHHUK, BIMCAHHBIA B CQepy | pe3yIbTaToB
OTNHMCAHHBIM OKOJIO cdepbl, cdepa, | U OMUCAaHHBIM OKOJO cdepbl, cdepa, | IPAKTUISCKUX
BIIMCAaHHAs B MHOTOTPAHHUK WJIHM TEJIO | BIUCAHHAs] B MHOTOTPAaHHUK HMJIU TEJIO | pabot Ne63, 64,
BpaIlCHUS; BpaIlCHUS; 67-69, 70

- BBIUUCISITH COOTHOIICHUS MEXKIY | - BBIYUCISICT COOTHOIICHHS MEXIY

TLJIOIIAASIMHU MOBEPXHOCTEH U | IJIOIIAAsIMHU MMOBEPXHOCTEH u

00beMaMH MOI00HBIX TEIT, 00bEeMaMH MOI00HBIX TEIT,

- n300paxkath u3yyaemblie QPUTYpHI OT | - U300paXkaeT uzydaeMble GUTYPBI OT

PYKH W C TPUMEHCHHEM TPOCTBIX | PYKH M C TPUMEHEHUEM IPOCTHIX

YEepTEHKHBIX UHCTPYMEHTOB; YepTEKHBIX UHCTPYMEHTOB;

- BBITIOJIHATH (BBIHOCHBIC) TUIOCKHME | - BBITIOJHIET (BBIHOCHBIC) TIUIOCKUE

YepTe)KM U3 PUCYHKOB TMPOCTHIX | UEPTEKU U3 PHUCYHKOB  MPOCTBIX

00BeMHBIX QUTYp: BUI CBEPXY, COOKY, | 00bEMHBIX (PUTyp: BUJ CBEPXY, COOKY,

CHU3Yy, CTpPOUTh  CEYEHHUsS  TeNa | CHHU3Y, CTPOUT CeUCHUsS  Tel

BpAIllCHUS; BpaIllCHUS;

- U3BIEKaTh, WHTEPHPETHUPOBATh U | - U3BIEKAeT, HHTEPIOPETUPYET W
npeoOpa3oBbBaTh  MHGPOpPMAIUIO O | IpeoOpa3oBbiBacT HHGOPMALIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX | MPOCTPAHCTBEHHBIX T'E€OMETPHYECKHUX

¢durypax, MIPEACTABICHHYIO Ha | purypax, IIPE/ICTABICHHYIO Ha

YepTekax U pUCYHKAX; YepTekax U PUCYHKAX;

OK 01, OK 03

- OTIepUpPOBaTH MOHSATHSMH: | - oTepupyeT nousitusimu: | [Ipeacrapnenue
[IUTHHIPAYECKasT MMOBEPXHOCTD, | IIMJIMHAPHUICCKAS MTOBEPXHOCTD, | PE3yJIbTATOB
oOpa3yromue WIMHAPUYECKOH | 0Opasyrolue WIMHIPHUYECKON | TPAKTHUYECKUX
MOBEPXHOCTH, IWJIMHJP, KOHWYECKAs | TOBEPXHOCTH, IMIMHAD, KOHWYeckas | pabot Ne67-69, 70
MOBEPXHOCTb, oOpa3ymolnue | MOBEpXHOCTb, oOpa3yromue

KOHUYECKOW IMOBEPXHOCTH, KOHYC, | KOHMYECKOH IIOBEPXHOCTH, KOHYC,

chepuueckas MOBEPXHOCTH; | chepudeckasi MIOBEPXHOCTH;

pacro3HaBaTh Tena BpaIllCeHUs | paclo3HAeT Tena BpAaIICHUS

(umnMHAp, KOHYyC, cdepa U IIap);
OOBSCHATH CIOCOOBI TOJTYYEHHUS TE
BpAIICHHUS; KJIaccu(uIpoBaTh
B3aMMHOE pacrojoxxeHue cepsl U
IUIOCKOCTH; ONIEpUPOBATh MOHATHUSIMHU:
1apoBOit CErMEHT, OCHOBaHHE
CErMEHTa, BBICOTA CETMEHTA, IIAPOBOM

(umnuHOp, KOHYyC, cdepa U 1Iap);
OOBSCHATH CIOCOOBI TOTYYEHHUS Te
BpalllCHUs; KJIaccu(UIMPOBaTh
B3alMHOE pacrojoxkeHue cepsl H
IJIOCKOCTH; ONIEPUPOBATH NOHITUIMMU:
IapoBOi CErMEHT, OCHOBaHHE
CETMEHTA, BBICOTA CETMEHTA,
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CJIOH, OCHOBaHHWE MIAPOBOTO CIIOS,
BBICOTA IIIAPOBOTO CIIOS, INAPOBOM

IapOBOM CJI0M, OCHOBAHUE IIAPOBOTO
CJOs, BBICOTAa  LIAPOBOrO  CJOS,

CEKTOD; IapOBOI CEKTOP;

- BBIYUCIIATH O6’beMbI 1 1oomiagv | - BBIYUCIIACT OGBGMBI 1 1o1oaaun

HOBerHOCTeﬁ TEI BpalllCHUs, HOBerHOCTefI TCJI BpalicHus,

FGOMeTqueCKI/IX TCJI C HpI/IMeHeHI/IeM I‘eOMeTpI/IlIGCKI/IX TCJI C HpI/IMeHeHI/IeM

(opmyu; dopmyu;

OK 01, OK 03

- OIICpHUpPOBATh IIOHATHUEM BECKTOP B | - OICPUPYET IIOHATUEM BCKTOp B HpeI[CTaBJ'IeHI/Ie
IPOCTPAHCTBE; IIPOCTPAHCTBE; pe3ynabTaToB

- BBIIIOJJHATH HeﬁCTBHH CJIOXKCHHUA | - BBIIIOJHICT ,Z[CI>'ICTBI/I}I CJIIOKCHHUA | IPAKTHYCCKUX

BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha  YHUCIIO,
O0BSACHATh, KAKUMU CBOHCTBAMHU OHH
00JamaroT;  MPUMEHATH  MPABUIIO
napasuiesienuIe1a;

- OIEpUPOBATH MOHATHSIMM:
JIEKapTOBBI KOOPJAWHATHI B
MPOCTPAHCTBE, BEKTOD, MOJYJIb
BEKTODA, PaBEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOpA, YIOJ MEXKIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEICHUE

BCKTOPOB, KOJIUIMHCAPHBIC u
KOMIIJIAaHAPHBIC BEKTOPHI,
- HaxoIuTb CYyMMY BCKTOPOB U

IIPOU3BEJICHUE BEKTOpPAa Ha YHCIIO,
Yroa MEXAYy BEKTOpaMH, CKaJSpHOE
IIPOU3BEJICHUE, PACKIIAIbIBaTh BEKTOP
10 IByM HEKOJIJIMHEAPHBIM BEKTOPAM;
- 3aJaBaTh IUIOCKOCTb YPABHEHUEM B
JIEKapTOBOM  CHCTEME  KOOpAUHAT;
IPUMEHSATh T€OMETpUYECKUE (PaKThI
JUIL  PELICHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOaralouuX HECKOIbKO
IaroB  PEIICHMS, €CIH  YCIIOBHUS
NPUMEHEHHUS 3aJ1aHbl B IBHOU (hopMe;
- peuiaTtb IIPOCTEUILINE
r€OMETPUYECKHUE 3a1a4n Ha
IIPUMEHEHHE
BEKTOPHOKOOPIMHATHOTO METO/1A;

- pelath 3aJa4d Ha JI0Ka3aTeJIbCTBO

MaTEMAaTHYCCKUX OTHOIIICHUH n
HaXO0XJICHUC TCOMCTPHUICCKUX
BCIIMYHUH 1o 06pa3uaM 5005
ajropurMaM, IMPUMCHASA H3BCCTHBIC

MCTOJbI IMPU PCHICHUU CTAHAAPTHBIX
MaTeMaTHYCCKUX 3aJa4.

OK 01, OK 03

BEKTOPOB, BBIYUTAaHUA BEKTOPOB H
YMHOXKEHHMSL BEKTOpa Ha  4YHCIIO,
O0O0BSCHSET, KAKUMHU CBOMCTBAMHU OHHU
o0nagaroT,  NPUMEHsSIET  MPaBUJIO
napajuieIenunesa;

- ONEPUPYET NOHATUSAMHU: ICKAPTOBBI
KOOPJIHMHATHI B IIPOCTPAHCTBE, BEKTOD,

MOZYJb BEKTOPA, PaBEHCTBO
BEKTOPOB, KOOPAMHATHI BEKTOPA, yroJl
MEXIY BEKTOpPaMHU, CKaJIIpHOE
IIPOU3BEICHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJIAHApHBIC
BEKTOPBI;

- HaxoQUT CyMMYy BEKTOpOB U

IIPOU3BEJICHNE BEKTOpPAa HA YHCIIO,
YroJl MEeXAYy BEKTOpaMH, CKaJIIpPHOE
IIPOU3BEJICHNE, PACKIIAbIBAET BEKTOP
10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM;
- 3a/aeT IUIOCKOCTh YPAaBHEHUEM B
JIEKapTOBOM  CHCTEME  KOOpAMHAT;
INPUMEHSIET TeOMEeTpUYEeCKue (aKThl
JUIL  PELIEHHUS CTEPEOMETPUYECKUX
3a/1a4, NPEANoIararoux HECKOJIBKO
[IaroB  PEIIEHUs, €CIU  YCIIOBUSA
IIPUMEHEHHUS 3aJ1aHbl B ABHOU (hopMe;
- peraer MIPOCTEMILNE
T€OMETPUYECKHUE 3a7a4u Ha
IIPUMEHEHHE
BEKTOPHOKOOPIMHATHOTO METO/1A;

- pellaer 3aJa4yd Ha J0Ka3aTelIbCTBO

MaATEMAaTHYCCKUX OTHOIIICHUH n
HaXO0XJICHUC TCOMETPHUICCKUX
BCIIMYHH 1o O6p asnam 50)05

ajropurMaM, IPUMCHSASA HN3BCCTHBIC
MCTOJbI IIPpU PCIICHHUU CTAaHAAPTHBIX
MaTEMaTHYCCKUX 3a1a4.

pabot Ne60, 61, 62

BeposiTHOCTB M CTATHCTHKA
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- OIIEpUPOBATh HOHATUSMMU:
CIIy4alHbII 3KCHEPUMEHT (ONIBIT) H
ciyyaiiHoe CcoOOBITHE, 3JEMEHTapHOe
coObITHE  (PJIEMEHTApHBIA  UCXON)
cilyyaiiHoro OIIBITA, HaXO/UTh
BEPOSATHOCTH B OIIbITax c
PaBHOBO3MOXHBIMU Clly4ailHbIMU
COOBITUSIMHM, HAXOJIUTh U CPABHMUBATH
BEPOSITHOCTH COOBITUIl B M3YyYEHHBIX
CIIy4alHBIX JKCIIEPUMEHTAX;

-  HaxoguTh H  (HOPMYIUPOBATH
COOBITHS: IepeceyeHme u
o0beIMHEHNe  JaHHBIX  COOBITHIA,
coObITHE, IIPOTUBOIIOJIOKHOE
JAHHOMY  COOBITHIO,  TIOJIB30BATHCS
quarpamMmamu Jisiepa U GopMyJIoi
CIIOKCHHUS BEPOATHOCTEH pu

peleHnn 3a1ay;
- OIEpPUPOBaTh NOHATUSAMU: YCIOBHAs
BEPOSATHOCTb, HE3aBUCUMbBIE COOBITHS,
HaXOJUTb BEPOSTHOCTH C IOMOILBIO
IIpaBUja YMHOXKEHHs, C IIOMOIIBIO
JIEpeBa CIIy4alHOIO OIbITA;

- IIPUMEHSATH KOMOMHATOpHOE
IIPAaBWJIO YMHOXKEHHUS IIPH PEUICHUH
3az1ay;

- OIEpPUPOBATH HOHSITUSIMU:
UCIIBITAHUE, HE3aBUCUMBIC
WCIIBITaHUs, CEPUsl UCIIBITAHUM, YCIIEX
W HeyJlaya, HaxoIUTb BEPOATHOCTH
COOBITM B CEPUM  HE3aBHCHMBIX
UCIBITAHUN 10 TIEPBOr0O  yclexa,
HaXOJUTh BEPOATHOCTU COOBITUH B
cepuH UCIbITaHui bepHyiuuy;

OK 01, OK 04

- OINEpPUPYET MOHATUAMU: CIyYaWHBIN
AKCIIEPUMEHT (OMBIT) W Cly4ailHoe
coOBITHE, DJJIEMEHTapHOE COOBITHE
(3meMeHTapHBI UCXOJ) CIIy4allHOTO
OMbITa, HAXOAWUTh BEPOSITHOCTU B
OTIBITAaX c PaBHOBO3MOXHBIMH
CIIy4aifHBIMU COOBITUSMHU, HAXOAUTh U
CpaBHUBATh BEPOSITHOCTU COOBITUH B
M3YYEHHBIX CIIy4aifHbIX
HKCIIEPUMEHTAX;

- HaxoJuT U (HOPMYIUPYET COOBITHS:
nepecedeHre U 00beAMHEHNUE JaHHBIX
COOBITHH, COOBITHE,
IPOTHBOIOJIOKHOE TaHHOMY
COOBITHIO, T10JIb30BaThCA
auarpaMmamu Diinepa u - Gopmymnoin
CIIOXKEHHS BEPOATHOCTEH npu
peILIeHUH 3a1a4;

- ONepupyeT MOHITHIMH: YCIOBHAs
BEPOSITHOCTH, HE3aBUCUMBIE COOBITHS,
HAXOJHUT BEPOSTHOCTU C MOMOIIBIO
npaBUja YMHOXXEHHUS, C MOMOIIBIO
JIepeBa CIy4aiHOTO OTbITA;

- IIPUMEHSIET KOMOWHATOpHOE
MPaBWJIO YMHOXXEHHUS MPH PEHICHUH
3ajauy;

- OTIepPHPOBATH TOHSITHSIMH
UCIIBITAHUE, HE3aBHCHUMBIE
UCTIBITAHUS, CEPHS MCIIBITAHUH, yCIex
W HeyJaua, HAXOAUT BEPOSTHOCTU
COOBITHII B CEpUH  HE3aBHUCHMBIX
UCTIBITAHUHA 1O TIEpBOrO  ycIiexa,
HaXOJUT BEPOSTHOCTH COOBITHIA B
CepuH UCIBbITaHUM bepHyiuuy;

[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKHUX
pabot Ne38-43

- ONEpUPOBATH HNOHATUSIMH:
CiIy4yaliHas BEJIMYUHA, PACIIPEICIICHUE
BEPOSITHOCTEM, JarpaMmma
pacpeneneHus;

- CpaBHMBAaTh BEPOATHOCTH 3HAYECHHU
Clly4anHON BEJIMYUHBI o
paclpeneieHui0 WX C  TOMOILUBIO
quarpamum;

- OIIEpUPOBATH
MaTeMaTH4eCKOro
IIPUBOJUTH

ITOHATHEM
O0XKUJIaHUA,
MIPUMEPBHI, KakK
MIPUMEHSETCS MaTeMaTH4IeCKOe
O0XKUJAHUE  CIIYYalHOW  BEJIUYUHBI
HAXOJHUTh MaTEMATHYECKOE OKHIAHHE
M0 JTAaHHOMY pacHpelesieHUuI0; UMETh
MPE/ACTABICHHE O 3aKOHE OOJBIINX
Yycell; HWMETh MPEICTaBICHHE O
HOPMAaJbHOM pPaclpeieICHHUH.

- OINEpUpYET MOHATHUIMU: CllydailHas

BEIIMYUHA, pacpeneneHue
BEPOSITHOCTEM, JuarpaMma
pacipeneneHus;

- CPaBHMBAET BEPOATHOCTH 3HAYECHUU
CIIy4anHON BEJIMYMHBI 1o
pacupeieNeHni0 WM € TOMOUIBIO
Juarpamum;

- Onepupyer MIOHSATHUEM
MaTeMaTH4eCKOTro OKHJIaHHS,
IIPUBOJUTH IIPUMEPBI, KaK
IIPUMEHSETCA MaTeMaTH4eCcKoe
OKMJAHWE  CIy4alHOM  BEIUYMHBI

HAXOJUTh MAaTEMAaTHYECKOE OKHUIAHHE
M0 JAaHHOMY pacIpelelIeHUI0; UMETh
MIPEICTABICHHE O 3aKOHE OOJBIINX
YHUCCII, HUMETH MNpeaACTaBJICHUC (0]
HOPMAJILHOM PaCIpeCIICHHH.

IIpencraBnenue
pE3yJIBTaTOB
MPAKTUYCCKUX

pabot Ned2, 43
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- OmepupoBaTh MOHATHAMH: CpeIHEe
apudmeTHuecKoe, MeHaHa,
HanOosblIee, HAaNMEHbIIEe 3HaYCHUE,
pasmMax MacCHBa YUCIIOBBIX JTAHHBIX;

- YUTaTh W CTPOUTH TAONUIBI H
JarpaMMbl;

OK 01, OK 05

- OmepupyeT TOHATHSAMHU: CpeIaHee
apudmMeTHIecKoe, MeAHaHa,
HanOoJblIee, HAaNMEHbIIEe 3HaYCHUE,
pasmMax MacCHMBa YUCIIOBBIX JTAHHBIX;
- YUTaeT MW CTPOUT TAONUIBI U
JarpaMMbl;

- CBOOOJTHO OIEPUPOBATH MOHATHAMU:
KOMIUICKCHOE YHCIIO M MHOXXECTBO
KOMIIJICKCHBIX 4YHUCCII, MPCACTABJIATH

KOMITJIEKCHBIC qucIa B
anreOpandecKoi u
TPUTOHOMETPUIECKOM dbopwme,
BBIIIOJIHATH apupMeTHUYecKue

ornepanuu ¢ HUMU U H300pakaTb Ha
KOOPAWHATHOM INIOCKOCTH
OKO01,TIK 1.3

- CBOOOJHO ONEpUPYET TMOHATHAMU:
KOMIUICKCHOE YHCIIO M MHOXECTBO
KOMIUICKCHBIX YHCEJN, IPEICTABISIET

KOMITJIEKCHBIC qHCIIa B
anreOpandecKom u
TPUTOHOMETPHUYECKOM dbopme,
BBITIOJIHACT apI/I(l)MeTI/I‘-IeCKI/IC

ornepanuu ¢ HUMU U H300pakaeT Ha
KOOPAMHATHOM IIOCKOCTH

IIpencraBnenue
pe3yabTaToB
IIPAKTUYECKUX
pabot Ne33, 34
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